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THE RAILROADS AND THE NEW EAST RIVER BRIDGE. 
* time the East River Bridge will be 
cumpleted and at the disposal of the traveling public, 


in a few month 


to meet whose pressing needs this great structure was 
projected. Like all our public works, it is years be- 
hind the time set for its completion, and, therefore, its 
long-delayed opening would, under ordinary circum- 
stances, be doubly welcome Unfortunately, however, 


the question of the utility of the bridge is ultimately 


dependent upon the co-operation of the street and sur- 
face railroads, both in Manhattan and Brooklyn, for 
whose accommodation the greater*part of the space on 
the bridge has been reserved. No bridge with a floor 


Bridge 
four 
railroad tracks and two elevated railroad tracks; 


River 
provision for 


approaching that of the new East 


space 


has ever been built, and there is 


street 
this provision being made under the very natural expec- 


tation that long before the bridge was completed the 


various railroad companies would make application to 


the city for the right to use these tracks at a stated 


rental. Nothing of the kind, however, has occurred, and 
to-day the companies are as mute upon this question as 
though they were unaware that a new East River 
bridge had been even so much as suggested; or if the 


matter is mentioned, the railroad companies seem in- 
disposed to make connections across the bridge except 
at a rental which is purely nominal, and an altogether 
inadequate return for the great advantages to be de- 
rived by the company from this means of interborough 
connection 

There is a growing conviction among the city officials 
and the general New York public that the railroads are 
purposely holding back in the expectation that the city, 


weary of waiting, and prompted by the urgency for 
improved communication, will allow the railroads to 


use the bridge for practically no rental whatever. In 
view of the large number of valuable franchises that 
have been practically given away during the past fifty 
years of the city’s life, franchises which to-day should 
be yielding a princely revenue to the city itself, it goes 
without saying that a firm stand should be taken in 
the present case; and we think that the very successful 
which the city operated its own railroad 
Brooklyn Bridge will fully justify it in 
laying its own tracks across the bridge and operating 


manner in 
across the 


them by a system of electric cars run upon the shuttle 
or the loop system. In the case of the Brooklyn Bridge 
ran the bridge cable roads itself, and was able 
By laying 
across bridge, would be 
the full operation on the day 
is open, and could to that extent be inde- 
the part of the railroad 
companies to force its hand. It is true that the tracks 
that are ali laid down Delancey Street belong to one of 
the transportation companies, but there is nothing to 
prevent the city from laying its own tracks parallel 
with these upon that portion of the street which is 
available when the widening of Delancey Street has 
been accomplished. 


the city 
to show an annual profit on the operation. 
the the city 
bridge in 


four tracks 
able to put 
on which it 
pendent of 


any attempt on 
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PAINTING BY THE ACRE. 
Only those who are directly concerned in the opera- 


tion of a line of steamships have any idea of 
the enormous total cost of operation of even a 


single ship, and of the extraordinary variety of the 
from which bills are made up. Of 
eourse, the main items of expense are perfectly fami- 
liar even to the person who takes but a languid in- 
terest fn a steamship; we all know that the coal bill 
is a big one, and that on a great passenger steamer 
the single item of wages runs up to very large figures, 
while, of course, the bill for provisions and general 
stores is also a considerable item. Outside of these, 


sources expense 


however, there are other less-considered sources of ex- 
pense, one of which, the painting of a ship, is very 
eleverly treated in.an article which we publish in the 
current 
single item 


issue of the Surr_LeMENT, showing that this 
in the maintenance of the fleet of one 
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runs annually into hundreds of thou- 
sands of dollars. So great is the size of a mod- 
ern transatlantic liner that the total area to be cov- 
ered every time she is painted runs up into the acres. 
Thus we learn that to entirely paint the top sides of a 
big steamship from water line to rail calls for enough 
paint to cover about an acre of surface. About as 
much more is required to paint the upper works, while 
the big eall for over half an acre of 
paint, and in the case of the German steamships with 


corporation 


smokestacks 


four smokestacks, the total area must be nearer 
three-quarters of an acre. Since the great ships of 
the first-class companies are painted every voyage, 


the calculation shows that to keep the one hundred or 
so vessels of the International Mercantile Marine Com- 
pany in first-class shape requires the painting of some 
2,250 acres each year at a cost of between one-quarter 
and one-half million of dollars. A curious fact in 
this connection, which is a direct compliment to our 
climate on this side of the water, is that on account 
of the larger number of fine days on the eastern sea- 
board of the United States, the painting of the vessels 
is almost invariably done on this side of the water, 
even in cases where the headquarters of the company 
are in some English or Continental port. 
= ee ee eee 
RAILROAD TIES AND OUR FOREST SUPPLY. 

The renewal of wooden railroad ties on the 200,000 
miles of railroad track in the United States causes an 
enormous drain upon the forest resources of this coun- 
try. The hardwood ties used in the Eastern States of 
a road with fairly heavy traffic have a life of only a 
few years, and the softwood fir ties used on the middle, 
western, and southern roads have a useful life lasting 
only half as long. When we remember that the aver- 
age number of ties to 30-foot rail 
is easy to compute that the total number of ties on all 
the railroads is about 35,000,000, and that if the aver- 
age life of the tie is five years, there must be needed 
for renewals about 7,000,000 ties yearly. The average 
size of the tie is about 6 inches in depth by 8 inches 
in breadth and 9 feet in length, and consequently in 
each tie there is about 36 linear feet of timber. Hence 
the total annual renewals throughout the United States 
must call for the delivery of over 250,000,000 feet of 
Allowing one-third for waste, 
there must be linear feet of timber 
cut annually from our forests to supply this one item 
of railroad ties. 

In view of these facts particular interest attaches to 
the statement that the Great Northern Railroad has 
adopted in place of the ordinary 6x8 tie of rectangular 
cross section, a tie of triangular section with a face 12 
inches in width and a depth to the apex of 7 inches; for 
in the first place it is evident that there will be a great 
economy of material in using a tie of a section so 
much smaller; and it will be seen that there is also 
an economy due to the use of a tie with a broader 
face, since a smaller number will be required to the 
rail. The ordinary 6 x 8 tie has a total cross-sectional 
area of 48 square inches, whereas the sectional area 
of the triangular tie is 42 square inches, which in itself 
means a saving of 4% linear feet in each tie. One of 
the most important functions of the tie is to increase 
the ultimate bearing surface of the track system upon 
the ballasted roadbed, and, of course, the increase in 
the width of the tie from 8 to 12 inches means an in- 
crease of bearing surface of exactly 50 per cent. Con- 
sequently the number of ties per mile may be reduced 
over one-third without any loss of total bearing surface. 
Probably no such reduction as this will be made, for 
the reason that the transverse strength of the triangu- 
lar tie is not equal to that of the square tie, and the 
transverse strength has, of course, to be considered. 
There is a further and incidental advantage in the tri- 
angular section, due to the fact that there is a wedging 
action of the tie when it is under load, tending to 
make it embed itself more securely in the ballast. 
In other words, it is to a certain extent self-tamping, 
adjusting itself in the ballast automatically, and sav- 
ing a certain amount of oversight and labor on the 
part of the section gangs. It seems that the new type 
of tie has passed the experimental stage, since it has 
been in use in the terminal yards of the Great North- 
ern Railway at St. Paul for several years past, where 
it is claimed that it has shown itself to be more effect- 
ive under heavy service than the conventional type. 
If the same results are shown in main line service 
under fast and heavy traffic, this very simple expedi- 
ent will prove to be one of the most radical and bene- 
ficial that has been introduced into American railroad 
practice for many years past. 
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THE NEW 13,000-TON BATTLESHIPS. 

The plans of the two new 13,000-ton battleships, the 
“Idaho” and “Mississippi,” recently authorized by 
Congress, which have been approved by the Secretary 
of the Navy, call for two very powerful but relatively 
slow vessels, the trial speed being placed at from 16% 
to 17 knots. This is several knots slower than the 
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sawed or hewed timber. 
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battleship speed adopted for Some of the newest war- 
ships building for other navies, a disparity of which 
we shall have something further to say later on. The 
sacrifice of speed has enabled the Naval Board of 
Construction to give these battleships armor and arma- 
ment but slightly inferior to that of the big 16,000-ton 
“Connecticut” and “Louisiana.” They will carry four 
12-inch guns, in turrets forward and aft; eight 8-inch 
guns in four turrets at the corners of the central bat- 
tery, ten of the new 7-inch guns mounted in broadside 
within this battery, and twelve 3-inch, six 3-pounders, 
four 1-pounders, besides ten smaller guns. In order 
to carry this heavy armament other sacrifices besides 
those of speed had to be made. Thus the after mili- 
tary mast is dispensed with, and the freeboard aft is 
reduced by 8 feet, the outboard profile of the vessels 
corresponding very closely to that of the battleship 
“Maine.” The side armor, moreover, is only 9 inches 
in.thickness and the coal supply is limited. Of course, 
the adoption of these plans was not arrived at in the 
Naval Board on Construction without the usual con- 
troversy between the Bureau of steam Engineering 
and the Bureaus of Ordnance and Construction. Ad- 
miral Melville has always been a strong advocate for 
high speed both in battleships and cruisers, and al- 
though this may be attributed in. part to the natural 
desire of any particular Bureau in the Board on Con- 
struction to secure as large an allotment of displace- 
ment as possible, still we cannot but feel that, judged 
on the broader grounds of national expediency, it is 
a mistake in designing such powerful and costly ships 
to limit their efficiency by a return to the battleship 
speeds of ten or twelve years ago. We have no doubt 
that the compromise was considered to be the best 
possible under the limitations of cost imposed by 
Congress, and we suggest that the best way out of 
the difficulty would be for the next Congress to in- 
crease the appropriation for these two ships sufficiently 
to allow of an increase in displacement to admit 
of engines and boilers capable of giving them a speed 
of not less than 18 knots an hour. When the appropri- 
ation for these’vessels was first made, it was proposed 
to make them conform in design to the “Maine” class 
so that they would form a part of a homogeneous fleet 
of five vessels. Now, however, they conform neither 
to the “Maine” class nor to the “Louisiana” and “Con- 
necticut.” By an increase of a knot in the speed, 
these ships could at once be brought closely up to the 
standard of the “Louisiana,” and with the three 16,000- 
ton battleships “Minnesota,” “Kansas,” and “Vermont,” 
contracts for which have just been let, they would 
form a splendid fleet of seven battleships of practically 
similar speed and power. 


“ SHAMROCK III.” IN DRYDOCK. 

When the underbody of “Shamrock III.” was reveal- 
ed in drydock at the Erie Basin, it was evident that 
she corresponded very closely with the description fur- 
nished by our Glasgow correspondent at the time of 
her launch. Of course, the view then had of the 
yacht was obscured considerably by the double pon- 
in which she was launched, and it was not 
until one had an opportunity to look her over in dry- 
dock that a just appreciation of the undeniable beauty 
of the boat could be had. 

“Shamrock III.” is a marked departure, in some re- 
spects, from any challenger that has been sent over 
from the other side for many years past. We have to 
go back to “Valkyrie II.” to find a midship section 
that bears any similarity to the easy bilges and full 
garboards that distinguish “Shamrock III.” so sharply 
from any of her immediate predecessors, and in this 
respect she is the most “wholesome” yacht of any of 
the existing challengers and defenders of the 90-foot 
class. Having said this much, it has to be admitted 
that all the other characteristic features of the boat 
are marked by the extremes of beam, draft, and over- 
all length. to which designers have been driven in 
their attempt to carry a maximum amount of sail 
under a rule which, unfortunately, puts no limit what- 
ever upon sail area—an unfortunate omission, to 





which more than anything else is to be at- 
tributed the absurdly exaggerated proportions of 
the modern racing 90-footer. The over-all length 
of “Shamrock” is close to 140 feet, the water- 


line length slightly under 90 feet; beam about 25 
feet, 6 inches—not 22 feet, 6 inches, as reported by a 
cablegram sent out by the builders of the boat; draft 
in racing trim 21 feet, and her displacement in the 
neighborhood of 150 tons. Although her midship sec- 
tion is large, the lines, which have been carried out 
with the skill that characterizes all the Fife boats, 
are so sweet and fair that she looks at first glance 
more like a 70-footer than a boat built up to the full 
90-foot limit. The sections throughout are round and 
fair, free from sudden changes of curve or “humps.” 
“Round as a barrel” is a term that may justly be ap- 
plied to “Shamrock III.” She should show small in 
itial stability—a valuable feature when the wind is 
light and the sea troubled—while her deep and easy 
bilges will give her great sail-carrying power when 
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she is heeled to her best sailing lines. The boat will 
be comfortable in a seaway, and she will do her best 
work over the windward and leeward course. Her 
deep midship section will. be a drawback to the boat in 
reaching, especially when the higher speeds are at- 
tained and wave-making begins, and on this point of 
sailing “Reliance” will probably have no difficulty in 
leaving her. To windward, judged purely by their 
models, “Shamrock III.” should be the better boat; 
but “Reliance” has shown such unexpectedly good 
windward qualities that it is likely that she will be able 
to hold her on this point of sailing and possibly pull 
away from her. Before the wind, under spinnaker, 
“Shamrock III.,” because of her smaller wetted sur- 
face, should be the more slippery boat; but, on the 
other hand, the enormous sail plan of “Reliance” will 
probably outweigh her greater wetted surface, and 
pull her down to the leeward mark some minutes 
ahead of her more handsome sister. 

The sail plan of “Shamrock II.” was found to be 
so pre-eminently satisfactory that it has been adopted 
with very little change in “Shamrock III.,” the later 
boat carrying about a couple of hundred more square 
feet of sail. The mast is 158 feet in length, and the 
boom 104 feet, with a base line of 78 feet for the for- 
ward triangle. The rig is thus, relatively to “Reli- 
ance,” narrow for its height and favorable for wind- 
ward work. The question now is whether the deeper- 
bodied, rounder, and sweeter boat, with her generous 
sail plan of 14,400 square feet, can hold her own with 
a flat-floored, shoal, full-bowed boat carrying fully 1,500 
square feet more canvas. It is a clear case of a 
gamble on the weather, with the odds largely in favor 
of the overgrown boat. In winds that will allow “Re- 
liance” to carry her sailspread, we think there is not 
a doubt as to the outcome; but should the wind pipe 
up to a strength of 20 to 25 knots, we prophesy dire 
trouble for the scow and a good fighting chance for 
the smaller boat. 

SR kee 
THE HEAVENS IN JULY. 
BY HENRY NORRIS RUSSELL, PH.D. 

The brightest and most interesting regions in the 
evening skies of July lie to the eastward of the merid- 
ian. The Milky Way, rising obliquely from the north 
point of the horizon, sweeps round in a vast curve to 
the eastward of the zenith, and descends toward the 
south. Along it we find a series of brilliant constella- 
tions. Beginning low in the north, we first find Cassi- 
opeia—familiar at all seasons, for in our latitude it 
never sets. Next above, on a level with the pole star, 
a few rather inconspicuous stars mark the place of 
Cepheus. 

Though this group hardly adds much to the bright- 
ness of the sky, the next one makes up for its de- 
ficiency, for it is the splendid constellation Cygnus. 
This is one of the few groups of stars that bear any 
resemblance to the objects for which they are named. 
It takes but little imagination to see the head and 
body of a flying swan in the line of stars that lies al- 
most centrally in the Milky Way, and its outstretched 
wings in the equally conspicuous line that crosses it. 

The southernmost of the principal stars of the con- 
stellation—Beta Cygni—which marks the tail of the 
swan, is well worth looking at with any telescope, 
however small. It is one of the finest double stars in 
the heavens, though a very wide pair, and is an admir- 
able example of contrasted colors, the principal star 
being orange, and its companion blue. The two stars 
have a common proper motion.in space, and it is not 
unlikely that they are also in revolution around one 
another, though the period must be many thousands 
of years, as the stars have shown very little relative 
motion in the last century. Their distance from the 
earth is very great-—too great for accurate measure- 
ment—so that we can only say that the system must 
be one of enormous magnitude, so great that the sun, 
or even Sirius, if set alongside it, would seem small 
in comparison. 

Close to Cygnus, and on the western edge of the 
Milky Way, is Lyra. The brilliant Vega marks this 
constellation so conspicuously that it is one of the 
easiest of all to recognize. 

Below Cygnus the Milky Way divides into two 
branches, which pursue a roughly parallel course as 
far as the southern horizon. The western branch is 
comparatively faint, but the eastern one contains the 
brightest part of the galaxy that we ever see, and is 
full of intricate patches and kaots of* brightness, and 
also of dark holes and pockets, some of a most extra- 
ordinary character. One of the most conspicuous is 
in Cygnus, and looks almost as if a dark streak of 
cloud obscured the stars. 

Not far below Cygnus, in this branch of the Milky 
Way, lies Altair, a first-magnitude star, and one of 
our nearer neighbors. There are no very bright stars 
lower down, though the little inverted “milk dipper” 
in Sagittarius is a characteristic configuration, but the 
galaxy itself is here fine enough to reward observation 
abundantly. 

West of Sagittarius, and right on the meridian, 
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Scorpio is in full view, from the three stars which 
mark his claws and the red Antares in his body down 
to the recurving end of his upturned tail. It is a 
pity that we never see this constellation at a greater 
altitude, clear of the mists of the horizon, for it is one 
of the finest in the heavens. 

There is little of interest east of the Milky Way. 
Pegasus is just rising below Cygnus, and Capricornus 
is partly visible below Altair. 

The planet Saturn, which is about an hour high in 
the southeast, is the brightest object in that part of 
the sky. 

On the meridian are Draco, above the pole, Hercules, 
almost overhead, and Ophiuchus, stretching south- 
ward toward Scorpio. Virgo and Bodétes are farther 
west, and their principal stars, Spica and Arcturus, 
are the chief adornments of the western sky. Mars 
is near the former, but is not very conspicuous. 

Leo, which is just setting, and Ursa Major, which 
fills the space to the left of the pole, complete the 
list of the constellations now prominent. 


THE PLANETS. 


Mercury is morning star until the 25th, when he 
passes through superior conjunction, behind the sun, 
and becomes an evening star. 

He is rather higher than usual and easily seen dur- 
ing the first ten days of the month. On the Ist he is 
in Taurus, not far from Aldebaran, and rises at about 
3:30 A. M., an hour before the sun. 

Venus is evening star and is very conspicuous. On 
the 9th she reaches her greatest eastern elongation, 
being 4514 deg. from the sun. As she is moving south- 
ward, however, she does not remain in sight quite 
as late as she did in June. On the ist she sets at 10 
P. M., but on the 3lst at about 9 P. M. She is moving 
eastward through Leo and Virgo during the month, 
and passes close to Regulus on the 16th—within a de- 
gree of him. Her phase changes from a half moon to 
a pronounced crescent during the month, but her de- 
creasing distance, and increasing apparent diameter, 
more than make good the deficiency, so that she is 
growing brighter. 

Mars is evening star in Virgo. On the 6th he is 
in quadrature with the sun, and comes to the meridian 
at 6 o'clock. He is rapidly receding from the earth, 
and is only one-quarter as bright as he was at opposi- 
tion in March. As he moves eastward through Virgo 
he passes quite near Spica, their least distance, 114 
deg., being reached on the 23d. 

Jupiter is in Aquarius and rises about 10 P. M. on 
the 15th. He is the most conspicuous object in the 
morning sky, but it is still too early to observe him 
comfortably in the evening. 

Those who can command good telescopic aid, and 
who are iftiterested in watching his satellites, will be 
repaid for the trouble of looking at him on the nights 
of the 22d and 29th, for on both these occasions the 
planet appears for some time with only one visible 
satellite—the fourth. On both nights the first satellite 
is in transit in front of the planet, and the second and 
third are behind it, or eclipsed in its shadow. The 
succession of phenomena—ingress of one satellite, 
egress of another, occultation of a third, etc., occupies 
the whole night, but the most interesting hours of ob- 
servation are from 11 to 1 in both cases. 

Saturn is in Capricornus, and comes to opposition 
on the 30th. He is still very far south, but is a little 
better placed than last year. In spite of his low alti- 
tude he is a most interesting telescopic object. The 
smallest instrument will show his rings, and his 
brightest satellite, Titan, whose motion round the 
planet, completed in a period of 16 days, is interesting 
to watch. A larger instrument brings out the smaller 
satellites nearer the planet, as well as the outer one, 
Iapetus, which is about three times as far away as 
Titan, and takes 80 days to complete its circuit. 

Uranus is in Ophiuchus, and comes to the meridian 
at 10 P. M. on the 15th. Neptune is morning star in 
Gemini—too near the sun to be observed. 


THE MOON. 

First quarter occurs at 4 P. M. on the Ist, full moon 
at 1 P. M. on the 9th, last quarter at 2 P. M. on the 
17th, new moon at 8 A. M. on the 24th, and first quar- 
ter once more at 2 A. M. on the 31st. The moon is 
nearest us on the 24th, and most remote on the 10th. 

She is in conjunction with Mars on the evening of 
the 1st, Uranus on the 7th, Saturn on the 11th, Jupiter 
on the morning of the 15th, Neptune on the 22d, Mer- 
cury on the 24th, Venus on the 27th, and Mars again on 
the morning of the 30th. 

The most noteworthy of these conjunctions are those 
with Jupiter and Mars, which are quite close, especial- 
ly the first conjunction with Mars. In fact, an occul- 
tation of the planet is visible from the southern parts 
of the United States on July 1, the hour verging from 
8 to 9 P. M. Eastern Standard time, according to the 
location of the observer. As seen from New York,, 
Mars will only make a close approach to the northern 
limb of the moon. 
Cambridge, England, 
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SCIENCE NOTES. 

The Great Salt Lake of Utah is gradually drying up. 
Readings taken by United States Section Director Hyatt 
show that the lake level, despite heavy rains, is 2 feet, 
6 inches below the normal. 

Before the Chemical Congress at Beilin, on June 7, 
Prof. W. Markwald exhibited specimens of polonium. A 
bit of the metal was shown weighing 0.15 of a grain, 
which was produced from two tons of uranium at a 
cost of $75. 

Andrew Carnegie has purchased the famous zoologi- 
cal collection of Baron de Beyet, of Brussels. The col- 
lection is especially rich in specimens of extinct birds 
of central Europe and northern Asia. The collection 
is to go to Harvard University. 

The temperatures of the stars are given as follows 
in the Report of the International Congress of Physi- 
cists of 1900: 


Star. W.L. sy $" 
ME Liecc dessus b olb-wield 600.6666 0.54 5450 4850 
EE Dit nick Kin eae ras ss aek oe aire 0.46 6400 5700 
0) Sere rere vier re 0.46 6400 5700 
EN dind Lc-d.0 40's Her aaeaee eae 1.08 2700 2450 
CN cS eit acc d wks sa hebinel 1.03 2850 2550 
I aS Gn) n wap aaa wees eee 0.94 3150 2800 
gt ET tae irre 0.84 3500 3150 


W. L. is the known wave length of the wave of maxi- 
mum energy; 7’, t are the limits between which the 
absolute temperature must lie. 

In the early history of Virginia and Maryland to- 
bacco was by all odds the most important crop, and it 
was even possible at times to secure a wife in exchange 
for a moderate amount of tobacco, as in later days in 
the West a squaw could be obtained in exchange for a 
small amount of whisky. In 1732, at Jamestown, tobacco 
was made a legal tender for all debts, including cus- 
toms. In about a dozen years after the founding of 
Jamestown by Capt. John Smith, an English nobleman, 
Sir Edwin Sandys brought over with a shipload of 
supplies ninety young English maids, who, immediately 
upon their arrival, were wooed and*married by the 
colonists, each being paid for at the rate of “120 pounds 
of good tobacco.” As late as 1777 the annual poll-tax 
of Baltimore city and county was fixed at 172 pounds 
of tobacco. Tobacco, it is well known, was a native 
Indian crop in America before the advent of Colum- 
bus. 


With their little red wrappers decorated with black 
polka-dois, the various members of the lady-bug fam- 
ily are gay and attractive members of the 
world. They are always man’s friend, and get most 
of their Jiving by preying on the destructive soft- 
bodied plant lice, the most common of which is the 
green aphis, which can commonly be found on house 
plants and rose bushes. The most striking example 
of the usefulness of the lady-bug to the horticulturists 
is seen in the case of Vedalia cardinalis, the bug which 
was imported from Australia and which saved the 
citrus trees of California by destroying the cottony- 
cushioned scale which was devastating the orange 
and lemon groves. In the study of the grain aphis 
it was found that a species of lady-bug preyed upon 
this pest. The former were observed to go 
among the roots of the grain in the field in search 
of the aphides, and to pass the winter along with them 
in that situation. The larve of the lady-bug also live 
principally upon insects which are destructive to gar- 
den and field crops. The dainty lady-bug should never 
be destroyed. 


insect 


down 


In a note in Science Dr. Sidney Reeve presents 
in a brief form the views respecting the dissipa- 
tion of energy set forth in his book, “The Thermo- 
dynamics of Heat Engines.” In discussing the second 
law of thermodynamics. he says: While any given 
quantity of energy tends, so long as it exists without 
transformation, to fall in intensity and never the 
reverse, yet the secondary form of energy into which 
that quantity may at any time find itself transformed 
possesses a degree of intensity that is entirely inde- 
pendent of that of the original quantity, and which is 
the maximum permitted by circumstances. In other 
words, energy tends downward in intensity during un- 
transformed existence and upward during transforma. 
tion. This necessarily denies in toto the doctrine of 
the dissipation of energy and affirms, on the contrary, 
that as much exaltation of energy as depression is 
constantly going on. In short, the total fund of in- 
tensity or availability of the energy of the universe is 
as constant as is the universe’s total fund of mass, 
or as is its total fund of the product of the two, energy 
itself. The availability of the energy of the solar 
system is, of course, being steadily dissipated. But 
astronomy has long since passed the point where ob- 
servations confined to the solar system suffice for the 
establishment of fundamental principles of this sort. 
The old doctrine of the dissipation of energy neces- 
sarily excluded any possibility either of the universe 
being infinite or eternal in its extent, or of its being 
one with the solar system. The new statement is not 
only consistent with such views, but it implies them. 
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DUMPING-CAR WITH CONVENIENT LOCK AND 
RELEASE. 

railroad dumping cars is 

covered by a granted to Mr. A. J. 

Twiggs, of Augusta, Ga rhe invention relates par- 

to cars having peak-shaped bottoms and side 


An improved device for 


patent recently 


ticularly 


doors which open outwardly to allow the contents of 


the cars to slide out to the sides of the 


track The improvement may be placed on 
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times upor itself. When finished, the line possessed a 
resistance equal to that of 250 miles of cable. This 
cable, with the means employed to make of it a non- 
uniform conductor, we also illustrated in the same 
issue. The theory then, and so much of its applica- 
tion as was possible within the walls of the laboratory, 
we owe to Dr. Pupin; for a more extended application 





any flat car at moderate cost, and consists 


in a new locking means which may be read- 
ily operated to lock or open these side doors. 
shaft longitudinally 


below the 


\ winding passes 


through the car peak bottom and 
to this shaft the side doors are connected 
The each 


ratchet 


by chains shaft is provided at 


end with a wheel adapted to be en- 
gaged by a pawl fulcrumed upon an operat- 
ing lever which is hung loosely on the wind 
The ratchet is locked against re 


by a dog pivoted on the car 


ing shaft 
turn movement 
body The dog is provided with an upward- 
ly extending tripping arm which is adapted 
to be engaged by a latch When operating 
the ratchet latch is thrown out of en 
with the tripping arm. The trip 


relative to the 


this 
gxagzement 
arm is so disposed 
that 
lever is moved to the left this 


ping 


ratchet pawl with the latch thrown 


up, when the 
arm will be engaged by the fulcrum end of 
thus swung out 
of engagement with the ratchet wheel. Fur 
causes the dog 


a pawl and the dog will be 


ther movement of the lever 


lift the pawl also out of engagement with 


to ! 
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this firm proceeded to equip the subterranean telephone 
cable with Pupin coils, the cables consisting of 28 
double copper wires 1 mm. thick each, which connect 
Berlin with Potsdam over a distance of twenty 
miles. The insertions of the induction coils took 
place at the coupling boxes, one case of coils such as 
we show in Fig. 1, being laid at every cther coupling 
box. In this manner, just half of the 28 
double lines were provided with spools. 
Each case, or metallic box, contained 14 coils, 
the detailed construction of which is shown 
in Fig. 1, duly sealed and filled with insulat- 
ing material such as paraffin. The ends 
emerging were then joined to the corres- 
ponding ends of the main wires inclosed in 
the sleeve joint, which was likewise poured 
full of insulating material. The distance 
between each successive case of coils was 
4,265 feet. Measurements showed that, 
after the connecting in of the spools, the 
self-induction had increased two hundred 
fold, while the damping constant had been 
reduced to one-sixth. A great improvement 
in the talking efficiency of the line was to 
be expected, and the results confirmed the 
expectation. 

When one of the loops provided with the 


Pupin coils was compared with one left 
without such assistance, the difference in 
the intensity of sound was astonishing. 


Standing at a distance of 15 inches from 
the receiver of an ordinary line, the words 








thus unlocking the shaft 
from 


the ratchet teeth 


The chains are then free to unwind 
the unlocked shaft and the pressure of the 
load against the side doors of the car causes the doors 
to swing open. When it is desired to close the doors 
the lever is swung forward, throwing the pawl into en- 
wheel and permitting the 

A short up-and- 
lever which inter- 


winding up the 


gagement with the ratchet 


dog to fall to its normal position 


down motion is now given to the 


ratchet wheel, 


drawing the doors to their 


turns the 
shaft and 
latch is now thrown into engage- 
the doors are thus 


mittently 
chains on the 
closed position. The 
ment with the tripping arm and 
securely locked 
- —> + 6 +e —— 
GERMAN TESTS OF THE PUPIN SYSTEM OF LONG- 
DISTANCE TELEPHONY. 

In SuppLeMENT No. 1308 we gave a thorough explana 
tion of the earlier experiments of Dr. M. I. Pupin, of 
Columbia University, in long-distance telephony 

A practical demonstration of his theory concerning 
the action of uniform and non-uniform conductors, to- 
gether with the effects produced by the non-uniform 
conductors upon the amplitude of the waves, showing at 
time the limit to which such non-uniform con- 
Pupin’s inves- 


the same 
used, is also given Dr 
tigations were mainly toward 
electrostatic capacity of cables, aerial, subterranean, or 


ductors may be 
directed lessening the 
To do this within the circumscribed limits 
necessary to construct a line 


submarine 
of a laboratory, it was 
with an ohmic resistance equal to that of a cable of a 
and this he accomplished by the use of a 


folded many 


given length 
line of tin foil carefully insulated and 

















Fig. 3—AN AERIAL LINE EQUIPPED WITH PUPIN 
COILS, 








IMPROVED LOCKING DEVICE FOR DUMPING-CARS. 


of the theory we must look to others. We all know 
that telephone lines over long distances, such as from 
New York to Philadelphia, Albany, Boston, or Buffalo, 
are simple, open, free copper wires suspended from ordi- 
nary telegraph poles. This method of construction is 
not followed from purely economical reasons. A line 
of this length, if formed into a cable of ordinary con- 
struction, would not deliver an audible word at the 
receiver. 

Peculiar effects are apparent the moment these wires 
are insulated and formed into a cable. The so-called 
electrostatic capacity of the cable operates to damp the 
telephone currents, and by attenuating the waves 
prevents them from reaching the terminus. 

The greatest difficulty is experienced in sending 

a message through an ordinary cable 30 miles long. 
A cable 50 miles long presents insuperable, cifficul- 
ties. Many attempts have been made to reduce the 
capacity of the cables, such as placing layers of 
paper between the insulating materials of correla- 
tive wires, thereby to hold a film of air about them 
and thus lessen the effect of the various electric 
currents passing in such close proximity. 

Such experiments have proven in a measure suc- 
cessful, but only for moderate distances; a few 
miles added to the length renders them ineffective. 

By a practical application, however, of Dr. Pup- 
in’s discovery, cables five and six times ds long as 
those now in use may be successfully operated. 

The damping of the telephone currents depends 
upon three factors; the resistance of the conductor, 
the capacity of the cable, and its self-induction. 
An increase in the first two produces a like increase 
in the attenuation or damping, while any augmenta- 
tion of the self-induction diminishes the damping. 

Accordingly, we may reduce the attenuating effect 
of the cable, regardless of its capacity, to any desired 
point, provided we are able correspondingly to in- 
crease the self-induction. The phenomenon of self-in- 
duction was known to both Heaviside and Thompson, 
who even knew that the in- 
duction coils should be distrib- 
uted along the cable; but it re- 
mained for Pupin to work out 
the law according to which 
the coils were to be placed, 
and fix their exact position up- 
on the cables, thus furnishing 
the first practicable and trust- 
worthy application of the sys- 
tem. Pupin discovered that, 
in order to accomplish the de- 
sired result, the coils must be 
inserted at distances corres- 
ponding to a fractional part of 
the wave length of the alter- 
nating current passing along 
the cable (conductor). 

With these data before them, 
Siemens & Halske, of Berlin, 
made many experiments in 
their laboratory which gave 
most astonishing results. By 
the permission of the German 
Imperial Postal Department, 





could scarcely be distinguished, while the 
receiver of the Pupin line projected the 
sound waves with such energy that the 
words were distinctly audible across the 
room, 33 feet distant. More startling was 
the effect of the Pupin system when several of the 
loops were connected. Three loops formed a con- 


tinuous line of 60 miles in length. Over this length of 
unassisted wire the voice of the speaker could hardly 
be heard. and when five loops were connected, making 
a line 100 miles long, it gave out altogether, fail- 
ing to deliver a word at the receiver; whereas the 
Pupin line delivered the voice with about the same 
intensity of tone as that received over the single 
20-mile wire, thus showing a five-fold increase in 
the speaking property of the line due to the Pupin 


coils. Thirteen Pupin loops were now connected, 





Fig. 2.—INDUCTION COIL FOR AERIAL CONDUCTORS, 


making a line 262 miles long, and the speaker 
could still be heard, though his voice sounded very 
low. Compared with open wires, it was found that an 
assisted wire of 1 mm. (0.39 inch) diameter in a cable 
Was equal] to an open unassisted wire of the same length 
but of twice the diameter. Havirig obtained such 
favorable results with the cable, the most obstinate 





Fig. 1.—THE INDUCTION COIL BOX, 
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of all electric conductors, attention was turned to the 
open or wires, The line running .from 
Berlin to Magdeburg, a distance of 93 ‘miles, was 
selected. The comparison was made between a wire 
2 mm. (.078 inch) in diameter and 93 miles long, and 
another of 3 mm. (.118 inch) in diameter and 111% 
miles long. Fig 2 shows the manner of equipping the 
former wire with the coils, as well 
as the double insulator. The coils 


uncovered 
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whatever could be found with its behavior. As 
a repair shop, this car is fitted with the pneu- 
matic tools which are necessary to remedy any ordi- 
nary damage that will be encountered on the road, and 
which are operated from the train-line pressure of the 
air-brake system. The car parts are all interchange- 
able, and the repair car is fitted out with duplicate 
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ELECTRIC HAULAGE ON CANALS. 

BY FRANK C, PERKINS. 
Since the prize competition for an electric canal 
haulage system to be used on the Teltow Canal, con- 


siderable attention has been drawn to what has been 


done in the same field during the past decade. The 
Teltow Canal, nearly forty miles in length, it is said, 
would carry nearly five million tons 


per annum, connecting as it does the 





were placed upon poles 2% miles 
apart, and it was found that the as- 
sisted smaller wire far surpassed the 
work performed by the larger wire. 
In Fig. 3 we show a pole with a num- 
ber of coils attached. These results 


prove that in the Pupin inventions, 
new means are provided for greatly 
increasing the speaking property of 


cables. The day may not be so very 
far in the future before New York and 
London, Paris, Berlin, Vienna, or St. 
Petersburg may be telephonically con- 
nected, and “Hello London,” will be a 
common expression in Wall Street. The 
coils necessary to assist a wire are not 
too large to be placed in the sheathing 
Hence such 





of a transatlantic cable. 
a cable is by no means an impossibil- 
ity. Such coils, if placed at proper in- 
may not exceed an inch in 
length with a diameter of half an inch. 


tervals, 








With the Marconi wireless telegraphic 
and the Pupin relay sys- 
tems in working order, the era of 
quick and easy communication will have arrived. 
--- em —s—“‘i— 

A STEEL CABOOSE AND REPAIR CAR. 

BY GEORGE J. JONES. 
cars coming largely 
problems of maintenance and 
encountered. When a wooden car is wrecked in a col- 
lision or other accident, the problem generally pre- 
sented is that of getting the debris out of the way as 
soon as possible and to subject the following trains to 
the least possible delay. But in the case of the steel 
is of an entirely different 
facilities at hand, it is 
straighten 


telephonic 


into 
repair are 


With 
tirely 


steel now use, en- 


new 


car the damage sustained 
With the proper 
necessary only to replace a few parts, to 
out a few others, and the car is ready to proceed to its 


character. 


destination. 

The Goodwin Car Company has been the first to 
meet these changed conditions by the construction of 
a combined caboose and repair car, which is designed 
te accompany trains of the dumping cars built by that 
company. Such a car is shown in the accompanying 
cut, and was built for the Carnegie Steel Company as 
part of a train which that concern is now operating 
in the vicinity of Pittsburg. One of the features of 
superiority of this car over the caboose of wood is its 
It has but two sills, which are of steel 
the car, being situated 


great strength. 


and form the backbone of 





A STEEL CABOOSE AND REPAIR CAR. 


parts. Where it is necessary, it will be a comparative- 
ly easy matter to cut out a broken part and substitute 
a new one. A special tool is provided on the car for 
doing this work quickly. By means of this tool the 
rivets are cut out so that new parts can be substituted. 
With the usual cold chisel and sledge hammer, it 
would be impossible to accomplish much in difficult 
places under the car. 

The tool in question consists of an ordinary piece of 
hydraulic piping with a series of cutting teeth on one 
end, the other end being fitted to the drill ordinarily 
used with the pneumatic equipment. These teeth be- 
ing allowed to operate on the head on the rivet, cut 
it away until it can be driven out with little difficulty. 

In the construction of the steel cars, bolts are used 
instead of rivets on all parts which are most liable 
to damage while on the road by reason of accident. 
These parts can then be removed and replaced merely 
by the use of a monkey wrench, which feature further 
simplifies the matter of repairs on the road. 

The steel caboose also can be used as an observa- 
tion car, being supplied with a cupola and a railing 
around the top of the car. From this point the opera- 
tion of the entire train can be observed. By opening 
an air-valve at one end of the car, any car or the whole 
train can be dumped either at the side of the track 
or in the center. This feature is of great advantage 


rivers Spree and Havel. The commit 
tee in charge of the competition offered 
prizes of about $3,000 for the best elec- 
tric system of canal haulage. A score 
of applicants took part in the compe- 
tition. 

It may be of 


some of the work done in electric canal 





interest to consider 
haulage before going into the details 
of these tests. In Germany, France, 
America, and 
ments have 
canal haulage 
success during the 
Recently it 


whether’ the 


other countries experi- 


been made with electric 


systems with varying 


past ten years or 
more. has been seriously 
questioned railroads 
would be able to supersede the canals 
compete successfully 


entirely or even 


against them, when electrically 
equipped, for moderate speed transpor 
freight. The 
is to enlarge canals to accom- 


The Erie Canal 


tation of general ten- 
dency 
modate larger boats 
has been somewhat enlarged and will 


undoubtedly soon be reconstructed, 
equipped for handling 
The Oder-Spree Canal was enlarged for boats 


The Dortmund-Ems Canal have a 


and immense quantities of 
freight. 
of 450 tons. 
capacity of 750 tons. Large boats are also to be found 
on the great Mittelland Canal. 

Lamb’s aerial system was tested in America on the 


Buffalo some years ago and on the 


boats 


Erie Canal near 
Finow Canal near Eberswald, Germany. A strong steel 
cable is used in this system for supporting the motor 
carriage. The current is received from an overhead 
trolley wire and 


The steel cables are all supported on posts along the 


travels along the suspended cable 


bank of the canal. The propelling mechanism consists 
of a revolving.drum which winds itself on and along a 
The 


was some- 


second steel cable provided for the purpose. 
length of the system installed for this test 
what less than half a mile. 
The motor used was of about 
power capacity, 
speed attained was about 13,000 feet 


On canals of many curves and turns 


1 ton weight, 500 volts 


pressure, and of 5 horse while the 


per hour, or 3.6 
feet per second. 
the suspended system of haulage is open to tne objec 
tion that many supporting The 
weight of the heavy cable is said to be an objection; 
besides, many engineers contend that the cost of main- 
One of the advantages claimed 


posts are required. 


tenance would be high. 
for this system is that it leaves the bank free 
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TOWING CANALBOATS BY ELECTRIC LOCOMOTIVES (KOETTGEN SYSTEM). 


on the line of the draft and pulling strains. The 
rigidity thus obtained is especially desirable where it 
is found necessary to make use of pushing engines on 
mountain grades. One of the most common forms of 
accident is the result of the collapse of the caboose in 
these. trying circumstances. The sudden application 
of the brakes at the head of the train on a slight 
grade has been known more than once to smash the 
caboose into splinters, killing or maiming the occu- 
pants. The steel caboose has already been put to a 
test of this character in actual practice, and no fault 


in trestle filling and storage purposes, mineral trans- 
portation and for filling work. 
eeipenneasoh alata ellie 
The dahlia is a plant prized solely for its bloom, yet 
were all the Irish potatoes to be destroyed, it is pos- 
sible that this plant would to some extent replace 
them. Roasted, the dahlia bulb is wholesome and 
toothsome and makes a not bad substitute for the po- 
tato. When first introduced into Europe, it was not 
for its flower, but as a vegetable that it was valued. 
—G. E. M. 





The Koettgen electric canal haulage system employs 
one rail in some cases and two rails in others where 
tests have Finow 
The electrical equipment 
Halske of Berlin. The length of track used was about 
3,300 feet and an electric locomotive is employed for 
hauling the canalboats. The single rail is placed far- 
thest from the canal so as to impede other traffic on 
the canal as little as possible. Two of the locomotive 
wheels are grooved, are small in diameter, and carry 
more than three fourths of the weight. These small! 


been made as on the Canal. 


was supplied by Siemens & 
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rooved wheels rest upon the rail. A pair of broad 


é 


tire wheels, spring suspended, are employed on the 


le toward the canal, rolling along the tow path, on 


the ground 


This single-rail locomotive has a 15 horse power 
electric motor operated at 500 volts pressure, the direct 
eurrent being supplied from an overhead trolley. This 
hauling locomotive is said to have made a speed of 5% 


being about 3 miles 
| he 


is low, an upright carrying the trolley pole 


miles per hour, the normal speed 


per hour The motor weighs about 4,00) pounds 


locomotive 


as shown in the accompanying illustrations 


Where two rails were used on the Finow Canal 
test, with the Koettgen electric locomotive haulage 
system, a one-meter gage was employed, and the two 
rails were supported on cement blocks in place of the 
usual ties employed in track construction During 
these tests the locomotive was able to haul three loaded 


barges with a 700,000-pound load at a speed of 3 miles 


per hour, also two loaded and two empty barges at the 


same rate of speed. It has been estimated that with a 
traffic of 10,000,000 tons per year the cost with this 
electric system would be 0.0029 cent per ton-mile, and 
with 3,000,000 tons per year, 0.0038 cent per ton-mile, 
while with steam power under like conditions the cost 
would be 0.0042 cent and 0.0058 cent respectively 


The English aerial electrical canal haulage system, 


Thwaite & 
interfere with the use of horses and 


devised by Cawley, provided a method 
which would not 
was designed to prevent the waste of energy incurred 
with a screw propeller. The aerial railway provided in 


this system consists of two steel rails of channel sec 
to form a rigid girder. 


feet 


tion braced together at one side 
These 


path by 


were supported about 10 above the tow 


cast iron brackets or by wooden posts placed 


about 30 feet apart. Each of these rails was used for 


supporting electric locomotives of small size having 
four wheels. Two of the wheels were operated on the 
upper surface and two pressed upward against the 


lower surface, the motive power being supplied by an 


electric motor geared to the four axles by worm gear- 


ing, running in oil A direct-current series-wound 


motor was used, the tractive force required for towing 


a barge of 100 tons at 24% miles per hour being esti- 


mated at 250 to 300 pounds. The small locomotive was 


controlled from the barge, no operator being required 


except on the boat The current required was said 


volts when starting up to a 


Allen, in refer- 


to be 15 amperes at 500 
speed of 4 miles per hour. Mr. A. H 
ence to this system, gives the following as the cost per 
ton mile and time occupied in transit with horses and 
With horses at 244 miles per hour and 


0.077d.: 


electric power 


15 hours as time occupied in transit, with elec- 


tric haulage at same rate of speed and 12 hours, 0.032d_.; 


while with electric haulage at 4 miles per hour and 
time occupied during transit 744 hours, the cost of 


same per ton-mile is given as 0.041d. The advantages 


of the electric haulage system are that the delays in 


passing are avoided, bridges and tunnels give no diffi 
culty, power can be supplied to private consumers, 
and time of transit as well. 


Burgundy 


cost of haulage is reduced, 
The 
Canal 


Galliot system employed on the 


employs an electric tricycle which is operated 


along the towpath A 6-kilowatt motor is utilized, 


which receives the current from a suspended trolley 


wire, a being used for hauling the barges. 


The tricycle locomotive weighs 4,000 pounds and tows 


towrope 


a number of boats with 700 tons at a speed ci 14 
miles per hour The power required is stated as 
follows by Van der Wallen With a load of 387 tons 


at the above speed the power utilized is 3.45 kilowatts; 
186 tons, and a speed of 1.37 miles per hour, 1.8 
with the tricycle alone at a speed of 

3.75 miles per hour, 0.9 kilowatt. 
The Bougie system of chain haulage has also been 
tried on the Canal. A placed 
drives a gear, 


with 


kilowatts: and 


motor is 
haulage 
means of two trolleys 


Burgundy 


upon the barge, which chain 


supplied by 
With this system the cost is 


and the current is 
and two trolley wires. 
said to be 0.67d. per ton as compared to 0.98d. per ton 
being somewhat less 


The sys- 


for steam haulage, the distance 
than four miles, half of which is in tunnel. 
tem has been fully described in the Screntiric AMER- 
ICAN 

On the Charleroi 


miles in length, the Gerard system is employed. 


which is 50 
The 
power house is located at Oisqueroq, 1614 miles from 
equipment has 


Canal to Brussels, 


Brussels. The total engine and boiler 
a capacity of 450 horse power, three-phase alternators 
The 


pressure on the line is 6,000 volts, and the high-tetsion 


being operated by the engines with cotton belts. 


line as well as a secondary three-phase low-tension con- 
ductor are carried on poles, the former being 36 feet 
from the ground and the latter 18 feet. The pressure 
of the low-pressure line is 600 volts. Substations are 


located at intervals of three miles along the canal, in 


which transformers of 36 kilowatts capacity are in- 
stalled 
The electric locomotive or tractor is of the four- 


wheel type, and runs along the towpath without the 
use of rails. It is supplied with a 5-horse power three- 
phase motor, which will handle a maximum load of 
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power when necessary. This locomotive is 
feet wide, a trifle less than 8 feet loug, and 
weighs about A triple trolley ig used, 
and when meeting trolley are ex- 
changed, or the towropes are exchanged and the tractor 
over the same section. Each tractor runs 
with five barges, each with loads of 
being 2% miles per hour. 
The current is also sold to factories and other con- 
sumers along the canal for light and power service. 

In reference to the various systems of electric canal 
Gerard is authority for the following, 
efficiency as the ratio of the power 
towrope to the electrical 
power applied. (In Science Abstracts, p. 657, 1901, 
from Soc. Belge Elect. Bull.) “The Koettgen track sys- 
tem on the Finow Canal showed a maximum efficiency 
of 0.704 100-ton barge at Kilo- 
meters per hour; the tractor working up to 20 e. h. p. at 
most, with an expenditure of 5% e.h.p., running light 
at 7.5 kilometers per hour. The Denefle tricycle (old 
form) on the Aire Deule gave an efficiency of 
0.414 when towing a tons at 2.8 kilo- 
meters per hour, with a maximum power of 9.3 e. h. p. 
light at 3.74 kilometers per hour, the tri- 
417 h. p. A new pattern of the tricycle 
gave an efficiency of 0.44 with the same load at 2.64 
The Gerard tractor gave 0.534 at 
3.6 kilometers, towing two 70-ton barges, and took 5.5 
h. p. at The Gerard screw pro- 
peller system gave an efficiency of 0.322 at 3.2 kilo- 
meters, the screw making 375 revolutions per minute 


20 horse 
about 31% 
4,000 pounds. 
other boats, the 
returns 
over a section 


20,000 pounds, the speed 


traction, Mr. L. 
calculating the 


actually developed in the 


when towing a 3.75 


and 
barge of 293 


Running 
cycle took 


kilometers per hour. 


4.4 kilometers empty. 


barges, and took 5.4 h. p. at 
8.2 kilometers empty. This is compared with 
which a maximum efficiency of 
maintains that with 
number of 
and the 


when towing two 70-ton 
result 
steam practice, for 


0.294 is given.” Gerard electric 


voyages 
elec- 


large increase in the 
may be obtained haulage, 
trical distribution of power for dredging, pumping, and 
other power purposes as well as for lighting should not 
with the electrical sys- 


haulage a 
over animal 


be disregarded in connection 
tem. 

The results of the Teltow Canal competition are of 
particular interest, and refer to the first cost and the 
working cost per ton-kilometer on a canal 37 miles in 
length and with one and one-half million tons of freight 
traffic per year as a basis. The first cost of the Siemens 
& Halske system was two and one-half million marks, 
and the working cost per ton-kilometer was given as 
1.07 pfennigs; and while the first cost of the Feldmann 
& Zehme canal haulage was not 
given, the working cost per ton kilometer was 0.667 
pfennig. The Rudolph system of the Kanaltauerei 
Gesellschaft is given as 2,597,000 marks, and the work- 
ing cost 0.61 pfennig per ton kilometer; while the sys- 
tem having the lowest first cost as well as the lowest 
working cost was that of Ganz &Co., of Budapest, Aus- 


system of electric 


tria-Hungary. The working cost was 0.43 pfennig per 
ton-kilometer, and the total first cost only about seven 
thousand marks over one million marks, or less than 
half of the first cost of the other systems above men- 


tioned. 





Principle in Aerial Navigation, 
BY GARRETT P. SERVISS, JR. 

When the problem of aerial navigation, with ma- 
chines heavier than the air, and supported by mechan- 
ical means, was finally put upon a firm scientific basis 
Langley, and others, it 


physically 


The Kite 


by the experiments of Tatin, 
that man 
himself in the air by his 


became evident was incapable 


of supporting own exer- 
tions. 

Attention then directed perfection 
of light motive powers, until at the day, 
thanks to the wide popularity of the air-cooled gaso- 
line automobile engine, experimenters may obtain on 


engines perfectly suited to the require- 


toward the 
present 


was 


the market 
ments of aerial machines. 

Up to within a few years, however, the would-be in- 
ventors of flying machines have devoted the greater 
part of their ingenuity to the propelling features of 
fantastic creations, and have neglected 
the problem of maintaining stability. The few ma- 
chines which have passed the speculative stage, and 
have been experimented with, have invariably proved 
wofully deficient in the ability to keep on an even 
keel in any except the most steady air conditions. 

It seems, however, that this problem has remained 
unsolved so long simply because of this lack of atten- 
tion to the mechanical principles involved, and not 
to the difficulty of the problem itself. The kite has 
been showing inventors the way to secure stability 
for centuries, but apparently its lesson has been un- 
heeded, as there has never, to the writer’s knowledge, 
been a machine constructed which was even designed 
to maintain equilibrium on the principle which keeps 
the kite on an even keel. Let us see what this prin- 
ciple is, and how inventors have neglected it here- 
tofore. 

A kite is acted upon by only two forces, one passing 
through the center of pressure of the aeroplane sur- 
face and normal to it, the other acting at the point of 


their usually 
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attachment of the string and in a direction tangent 
to the string at this point. If the wind shifts, the 
kite veers around, always facing the wind and keeping 
the horizontal component of the string force in line 
with the wind. It is to this veering of the kite, which 
results in its always presenting the same edge of its 
plane to the wind, that we must attribute its stability. 

Nearly every aeroplane machine ever designed or 
built has consisted, besides its particular arrangement 
of supporting surfaces, of one or two air propellers 
with their axes fizved in a direction to drive the ma- 
chine ahead, and an arrangement of horizontal and 
vertical rudders. 

How far this arrangement differs in its action from 
the kite under a shifting wind becomes evident upon 
a moment’s consideration. Suppose such a machine 
to be facing a wind, and suppose this wind suddeniy 
to shift in direction. It is evident that the machine 
will not now be in equilibrium, and in order to re- 
establish its stability it will be necessary to instantly 
face it around, so that it again presents the front edge 
of its plane normal to the wind. That this could not 
be done by any form of rudder is evident, since the 
turning movement which a rudder is capable of pro- 
ducing depends entirely upon the relative motion 
of the rudder and the medium in which it acts, and 
when this medium is the air, shifting its direction of 
motion continually, it is easily seen that the rudder 
would prove very untrustworthy. 

Let us now see if we cannot design an aeroplane 
arrangement which, while carrying its own motive 
power,. will perform automatically the exact evolu- 
tions of the kite in a variable wind. 

To begin with, assume that we have constructed an 
arrangement of supporting planes, which we know by 
its similarity to the kite design will fly successfully 
when a cord is attached to it in a given manner. The 
problem is then reduced to that of replacing the cord 
force by the two forces with which we must deal in 
the practical machine, the weight of the ma- 
chinery and occupants, and the pull of the propeller. 
If we so arrange the machine that both of these forces 
are applied at the point of attachment of the cord, the 
weight of the body, machinery, etc., furnishing the 
vertical component, and the pull of the propeller the 
horizontal component, their resultant will be a force 
directed downward and inclined forward exactly like 
the pull of the cord. 

If now the propeller is mounted upon a shaft with 
a universal joint, the vertical plane in which this 
resultant acts may be shifted around as we please. 
The kite, it will be remembered, veers around so as 
to bring this plane parallel to the direction of the 
wind; and in our machine, if we shift the axis of the 
propeller so as to bring it nearer to the new wind di- 
rection, it is evident that the machine will veer around 
exactly as the kite does. 

It only remains then to make this shifting of the 
propeller automatic, and this can easily be done by 
an arrangement like a weather vane, which, in always 
pointing at the wind, carries the propeller with it—an 
arrangement which is used in some wind mills. 

If the machine is in motion, the action is just the 
same as above described, except that by wind we then 
mean the motion of the air with relation to the ma- 
chine and not with relation to the earth. 

There is one more point worth taking up in this 
connection, and that is in regard to the amount of the 
two forces acting on the kite. A change in the 
strength of the wind acting upon a kite is of course in- 
stantly met by a corresponding change in the pull 
of the string. In the proposed machine this equality 
might not be secured instantly. But this is of no con- 
sequence, since a change in amount of one of two 
forces holding a body in stable equilibrium cannot 
destroy this equilibrium, but will simply produce an 
accelerated translation in the line of the forces. 

In the above discussion the word aeroplane is not 
intended to be confined in its meaning to mathematical 
planes, but includes curved surfaces sometimes called 
aerocurves. 

We have not attempted to analyze stability and 
classify it as transverse and longitudinal stability, as 
such reasoning is mere straw splitting, when the kite 
is stable in its flight and we are apparently able to 
imitate its action perfectly in a practical machine. 

That a machine built on the lines suggested would 
prove stable in full flight can hardly be doubted; but 
it is not claimed that such a machine would completely 
solve the problem of aerial navigation, since there are 
two more problems confronting the inventor, that of 
starting up from the ground and that of alighting 
safely. These problems do not readily lend them- 
selves to a theoretical solution, and will probably have 
to be worked out by practice with an actual machine. 

That these problems increase in difficulty with the 
size and unwieldiness of the machine is certain; and 
it seems that success is most certain to follow experi- 
ments with a small apparatus built to carry one man, 
Furthermore, we know that nature has never con- 
structed flying creatures weighing over about forty 


i. e., 
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' 
pounds; and although the reasons for this limit are 
hot perfectly obvious, yet the fact in itself must carry 
some weight. 

With engines developing more power per unit of 
weight than any animal, and with high-grade steels 
capable of withstanding greater unit stresses per pound 
of weight than any organic material, it seems that we 
ought certainly to be able to raise this limit of weight 
until it includes one man and his machine, and per- 
haps eventually to construct machines of far greater 
capacity. 





New Ethnic Type Found in Menton Grotto, 

The grottoes of Baoussé-Roussé, near Menton, are 
now being explored for prehistoric remains under the 
direction of the Prince of Monaco. M. de Villeneuve 
has been carrying on the excavations, which have 
yielded some interesting finds, especially of fossil 
human remains. The chief discovery so far has been a 
human fossil of a new type. The Grotto des Enfants, 
where the work has been carried on, yielded two skele- 
tons in 1874-5 which are now at Paris, but less 
than 10 feet of depth was then explored. M. de Ville- 
neuve has gone down to 30 feet before reaching the 
rock which constitutes the primitive soil. At 21 feet 
he found a complete skeleton, and 2 feet lower the 
last burial place, containing two bodies. Among the 
fauna are the eland, two deer, one of which is of large 
size (Cervus canadensis), bovide, equide, and others. 
The most interesting animal is no doubt the Hyana 
spelwca, whose bones have been found below three 
human skeletons at about 20 feet depth. Implements 
and utensils have been found in considerable numbers. 
Quite at the bottom were rough implements of lime- 
stone and pebble, more rarely in flint. According to M. 
Cartailhac, who assisted in the work, the lower skele- 
tons should be classed as palewolithic, and have a con- 
siderable value. The subject found at 21 feet is a man 
of great height, 6 feet 4 inches, stretched out on a 
layer of cinders, charcoal, bones, etc., more or less 
burned, which constituted the seventh habitation. His 
feet had been protected by stones and a large block, 
which, in falling, crushed the head, was no doubt 
destined to protect the latter. The skull has been 
reconstructed; the facial part is very low and well 
developed in length. This individual has the charac- 
teristics of the race known as Cro-Magnon. Two 
skeletons were found which present great interest, as 
they are of the negroid type. These were buried in 
the eighth habitation. A small ditch was dug to receive 
them and a kind of trilith formed of two vertical stones 
and one horizontal covered the two heads. One is an 
old woman who lies flatwise with the members strongly 
folded up, while the second is a young man approaching 
adult age, lying on the back, and his members are also 
folded. These skeletons are alike in characteristics 
and represent an ethnic type which has not as yet been 
the quaternary layers. They are of 


encountered in 

small size (the woman 5 feet 5 inches, the man 5 feet 
2 inches) and not very robust. The most curious fact 
is' that the facial part of the skull presents a strongly- 
marked negro type in the lower portions. The nose 
is somewhat wide and there exists a sub-nasal prog- 
nathism as well defined as in the present negroes of 
Senegal or other regions, and in consequence, a retreat- 
ing chin. It is thus a striking fact that individuals of 
the negroid type have been encountered in this locality 
at a depth of 23 feet. 





The Current Supplement. 

The current SupPLEMENT, No. 1434, contains a wide 
variety of instructive articles. Harold J. Shepstone 
gives an excellent description of the new harbor works 
at Dover, illustrating what he has to say by many 
clear pictures. George J. Burch tells something of a 
new capillary electrometer. Sir Oliver Lodge con- 
cludes his discussion on electrons. “Painting by the 
Acre” is the title of an entertaining article which tells 
how the great transatlantic liners are kept in trim, and 
gives one some idea of the difficulty of counteracting 
the effects of the sea water on ocean steamships. Ever 
since it was discovered how water could be electrically 
decomposed, inventors have sought to make use of 
the discovery for the purpose of utilizing the oxygen 
and hydrogen liberated. Emile Guarini describes the 
Garuti process for attaining this result. Prof. Arthur 
W. Goodspeed’s remarkable discovery of new emana- 
tions from apparently inactive bodies is fully dis- 
cussed in a paper from his own pen. Profs. Henri 
Moissan and James Dewar outline certain experiments 
on chemical affinity at low temperatures as determined 
by the reaction of liquid fluorine. Edmund Ledger re- 
views our present information of the much-discussed 
canals of Mars. 
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The largest ferryboat in the world was launched May 
3 at the Schichau Shipbuilding Works, at Stettin. 
The boat is designed to carry whole trains over the 
Baltic Sea between Warnemuende and Gjedser, provid- 
ing direct communication with Copenhagen. 


Scientific American 


A SAFETY MAGAZINE TORPEDO CANE. 

With our national holiday only a week off, the pat- 
ent just granted to Mr. John H. Rese, of Alleghany, 
Pa., is of timely interest. The patent covers the in- 
vention of a magazine torpedo cane arranged to pos- 
itively feed the torpedoes out of the magazine and 
safely explode them in a casing which is so arranged 
that the flames or burnt products of the exploded 
charge will be prevented from returning to the maga- 
zine and exploding its contents. As shown in our 
illustration, the main rod of the cane is hollow, and 
serves aS a magazine in 
which the torpedoes may be 
stored. At the lower end of 
the cane a casing is secured, 
in which a plunger is adapted 





to slide. The plunger is pro- 
vided with a recess, which 


registers with the lower end 
of the magazine when the 
plunger is forced up to the 
position illustrated in dotted 
lines. The recess is of such 
size as to receive only one 
torpedo at a time, which is 
carried down with the 
plunger when the latter drops 
to the normal position, and 
is permitted to roll out into 
the explosion chamber. Now, 
on striking the end of the 
cane on the ground, the 
plunger is forced upward into 
the casing, exploding the tor- 
pedo by crushing it against 
the upper wall of the cham- 
ber. The fumes and burnt 
products of the explosion are 
blown out through the open- 
ing at the side of the cham- 
ber, being prevented from 














~ passing up to the magazine 

A SAFETY TORPEDO by a tongue which projects 
CANE. down into a slot in the 
plunger. At the same time 

the recess in the plunger is brought into position 


to receive another magazine. On 
lifting up the cane, the gravity, 
carrying this torpedo down to the explosion chamber, 
The pr6cess 
until the 


torpedo from the 
plunger drops by 
is exploded on the next blow. 
often as desired, or 
exhausted. 


where it 
may be repeated as 
magazine is entirely 


—« 








ANCHOR WITH YIELDING CHAIN CONNECTION. 

In order to prevent the breaking of anchor chains by 
sudden shocks or pulls due to the motion of vessels 
while at anchor, Mr. William A. Duncanson, of Fal- 
mouth, Nova Scotia, has an anchor having 
a yielding connection with the chain. The shank of 
the anchor is tubular, and movable within the shank 
is a rod to the outer end of which the anchor chain 
is secured. The shank is divided into two 
chambers by a center partition. Through this the rod 
passes and is provided with two perforated pistons, 
one above the partition and the other at the lower end 
The chambers are filled with oil or similar 
A crosshead secured 





invented 


hollow 


of the rod. 
material not subject to freezing. 
to the rod at its outer end is provided with two auxili- 
which operate in cylinders at opposite 
The pistons are normally 


ary pistons, 
sides of the main tube, 

















ANCHOR WITH YIELDING CEAIN CONNECTION. 


held in the positions illustrated by coil springs on the 
piston rods. 
by any abnormal pull on the anchor chains. The 
shock of a sudden pull, however, is absorbed by the 
cushion of oil against which the pistons are drawn. 
By perforating the pistons the bearings thereon will 
be relieved to some extent, for the liquid will pass 
through these perforations as the pistons move up- 
ward. The auxiliary pistons and springs serve to 
check the continuous draft on the main pistons and 


In operation the pistons are drawn out 
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springs, toac is, when the auxiliary deviees are com- 
pletely compressed, the main devices will not be fully 
compressed, so that a complete elastic cushion is ob- 
tained. The springs on the piston rods serve to re- 
store the pistons to their normal positions upon the 
slackening of the anchor chain. 
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Engineering Notes, 

The first British use of the Hall signaling appar- 
atus is to be carried out upon the North-Eastern 
Railroad of Great Britain. Hitherto this system has 
been tested experimentally only in this country. The 
section of track upon which the apparatus is to be in- 
stalled is between Alne and Thirsk, a distance of about 
11 miles. In the Hall signaling system the 
position of the semaphore is indicating 
“danger.” By means of an electrical appliance fixed 
to the track the train as it approaches the semaphore 
lowers the arm of the latter, provided the section in 
front be clear; but should there still be any wheels on 
the rails of the section, this operation is automatically 
is proposed to equip the in- 


normal 
horizontal, 


rendered impossible. It 
stallation with Raven’s patent fog-signaling apparatus, 
and to work the semaphore arms by compressed car- 
bonic acid gas. Each signal post will have a cylinder 
of gas stored at its base, and the gas is to be conveyed 
to the semaphore arms by means of an electric device. 
Should installation and efficient 
upon this section, it is to be extended throughout the 


this prove reliable 


whole system. 

The work of towing off the large floating dock for 
Durban, which was wrecked on the Mossel 
Bay, South Africa, during a storm, while on the way 
out, has proved more difficult than 
owing to the difficulty in obtaining hawsers sufficiently 
the tremendous strains that 


rocks at 
was anticipated, 
strong to stand have to 
The authorities engaged in 
structure also found that there was no 
sufficiently powerful to accomplish this work, and the 
battleship “Monarch” requisitioned for the pur- 
pose. By this means the dock was hauled 100 feet sea 
ward, but at this critical point the hawser parted. A 
fresh hawser specially for the purpose has now been 
ordered from England. It is to be 3,120 feet in length, 
consisting of 720 feet of 18-inch Manila cable, with 
1,200 feet of 74-inch steel wire at each end. The dock 
power and an 
is considered that 


be exerted. salving the 


large vessel 


was 


only requires unbreakable hawser to 
refloat her, and it 


not be so severe as was at first supposed. 


the damage will 


In a recent number of Cassier’s Magazine may be 
found an interesting discussion of the modern 
suspension bridges. From time to time the statement 
is made that suspension bridges are things of the past, 
and that cantilever and other structures have super- 


As an instance a correspondent of one of 


use of 


seded them. 
the New York daily papers recently maintained that 
“when the problem of really consolidating the city 
of New York with its great neighboring cities, to the 
east and west, is really taken in hand, it wili not be 
solved by suspension bridges, typical of the engineer 
ing of the early years of the last century, but 
by tunnels or by great steel tubular and girder struc 


rather 


tures, which will link the railroad systems, as weil as 
the thoroughfares of the cities.”’ As to this, however, 
it is proper to point out that the old form of suspen- 
sion bridge is an antiquated, superseded structure in 
only the same way that all old designs are antiquated 
and superseded. It is not the principle that is wrong; 
it is that the details are behind the modern methods 
of construction. To eliminate the suspension bridge 
from modern work would be to deprive engineers of a 
form of construction which has special adaptations 
and which modern science cannot afford to give up. 


A contemporary remarks that a recent computation 


has placed the total aggregate power of steam tur- 


bines in use or under construction or ordered in 
different parts of the world at over 500,000 horse 
power. Of this total the major portion is used or to 


be used for the driving of dynamos, alternators or 
other electrical machinery, while the next in point of 
power consumption is marine engines. An ‘item in 
point is the contract recently given to the British 
Westinghouse Electric and Manufacturing Company, 
Ltd., by the Metropolitan District Railway Company, 
of London, England, for four turbo-alternators. Each 
of these machines is designed for a normal capacity 
of 5,500 kilowatts, but will be capabie of carrying an 
overload of 50 per cent, giving for each unit a maxi- 
mum output of 8,250 kilowatts, or about 11,000 E 
horse power. These turbines will be not only the 
largest steam turbines ever made, but most 
powerful single cylinder engines ot any what- 
ever in the world. Very few multiple cylinder engines 
existent have greater power. Notwithstanding the 
enormous power they will develop, the dimensions of 
these engines are only 29 feet in length by 14 feet 
wide, by 12 feet high, the overall length of turbine 
and alternator being 51 feet 9 The 
pressure will be 165 pounds per square inch, and the 
speed 1,000 r. p. m, 


also the 
type 


inches steam 
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THE “ TELEPHOT,” A NOVEL APPARATUS TOR PHOTO- 
GRAPHING AT GREAT DISTANCES. 


BY DK. A. GRADENWITZ 


telephotography 


An interesting communication on 
vas read before last year’s Congress of Swiss Natural 
Mr. A. Vautier-Dufour The author has ez 
perimented in this field for many years past, 2ad 1 
keenly alive to objections urged against telephotc- 
graphy He has however obtained excellent results 


by means of a telescope, the objective of which has a 


ocal distance as great as 2.40 m The eyeglass was 
removed so that the image was formed at the focus of 
the bjective The author hence inferred that this 
process would best suit his purpose. The only draw- 
back was the difficulty of carrying so cumbrous an ap- 
paratus about With the assistance of the Geneva 


Both 
an apparatus with an objective 16 cm, in 


astronomer, Scheer, the problem was solved. 


constructed 
diameter and 2.40 m. in focal length, the latter being 
reduced to the third part of its value, by inserting 
two plane mirrors between the objective and the plate 
these mirrors did not ex- 


The losses by reflection of 


ceed 5 per cent Exposures of 10 seconds were re 
quired when yellow screens and orthochromatical 
plates were used, while without a screen excellent 


snap shots could be taken with exposures of about 


1-75 se The total length of the apparatus was only 
inches 

Vautier-Dufour is now constructing an apparatus 40 

the diameter of the objective being 0.10 


It is hoped to obtain 


em. in length 
cm. and the focal length 1.20 m 
good instantaneous photographs with exposures rang- 


The same apparatus 
with an 


ing between 200 and 1-500 sec 
may be used to take ordinary photographs 
0.25 m. in focal distance 


objective 


The following advantages are claimed for this in- 


senious device, as ‘compared with tele-objectives— 
greater intensity, better definition, higher magnifica- 
tion, and an easier adjustment As regards the neat- 
ness of images, the views presented before the mem- 


bers of the congress were perfectly sharp as far as the 


edges of the field of view Twelve-fold magnifications 


were obtained, without the apparatus ceasing to be 


portable 
Telephotography in its new form is likely to prove 


both for scientific and industrial purposes, as 
The 


phenomenon 


useful 


well as in warfare physicist will be able to 


photograph any visible at the extreme 


horizon, such as mirages, etc., as well as those which 
himself without danger, such 
volcanic The 
wild animals and photograph 


he could not approach 


as, for instance, eruptions naturalist 


may now safely observe 
them from a distance. The amateur astronomer will 
be in a position to take splendid views of the principal 
The explorer of Arctic regions will 


heavenly bodies. 


observe, by means of the “Téléphot,” distant and in- 
Archeologists and architects will 


plate 


accessible points 


use the apparatus to fix on the photographic 
buildings and monuments too distant to be taken with 


officers 


to observe and to study the movements of 


an ordinary apparatus Military and naval 


will be able 
in fact be well used-as 


the enemy (the apparatus may 


i telescope); finally, all topographical measurements 
will highly profit by this ingenious apparatus 
The scheme of the constructed by 


Messrs 


s shown in the diagram rhe 


apparatus as 


Boissonnas & Co., Ltd., Geneva, Switzerland, 
rays emerging from 


mirror B, by 


the objective A will strike the plane 


reflected on the second mirror C, to be 


to the photographi- 


which they are 


conveyed after another reflection 


cal plate placed at D By substituting for the long- 
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distance objective an ordinary one (with a focal dist- 
ance of 20 or 30 cm.), the apparatus may be made to 
serve for ordinary photographs. The “Téléphot” may, 



































Diagram of the Apparatus. 


moreover, be, at a moment’s notice, converted into a 
terrestrial or astronomical telescope. 

Our illustrations show the apparatus set up for use, 
as well as some photographs taken with it. 
+ Oo ee 
COALING WARSHIPS AT SEA. 


BY HERBERT C. FYFE. 


For some little time past experiments have been 
carried out both in British and American waters with 
apparatus for coaling men-of-war while steaming on 
the high seas. 

These experiments, so far as the United States navy 
is concerned, have reached a practical conclusion, 
and the U. S. battleship “Illinois” is now completely 
fitted with an apparatus for taking 
coal at sea. She is the first warship 
to be completely equipped with the 
marine cableway, and her equipment 
will permit her to take coal at sea 
from any masted The Im- 
perial Russian battleship “Retvizan” 
with a similar in- 
giving 


vessel. 


is also equipped 


stallation which is satisfac- 
tory service 


In Great Britain the apparatus with 








Fig. 1. —-Aiguilic du Geant seen from Mer de Glace (Mont Blanc.) Photograph Taken with 
an Ordinary Lens. 
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which experiments were made consisted of a cableway 
fitted on the “Muriel” collier. It has had several sea 
tésts and the results were considered highly success- 
ful. The collier delivered thirty-five to forty tons of 
coal per hour in a moderate sea and half a gale of 
wind to H. M. S. “Trafalgar,” the battleship towing 
the other at speeds varying from eight to eleven knots 
per hour. 

The idea of placing all the appliances for coaling 
at sea on a warship did not at first find favor in the 
eyes of many American naval officers, who argued 
that battleships were already overloaded with machin- 
ery and that to carry the apparatus on board would 
require a number of important changes in the disposi- 
tion of material located in more or less essential 
places. 

The U. S. Navy Department selected the “Illinois” 
for the installation and the equipment is being success- 
fully operated. The only machines required for the 
warship were two special operating winches, but 
these were so designed that they served a double 
purpose and displaced two deck winches which were 
already on the superstructure deck of the “Illinois.” 

The new winches now perform all the functions of 
the old ones besides their own particular work, and 
they occupy precisely the same bed and employ the 
same foundation bolts as the old ones. These winches 
work the load carriage running between the collier 
and the warship. One winch draws the loaded carri- 
age toward the warship, the other winch draws the 
empty carriage back to the collier. 

A single wire rope ‘*%-inch diameter, 2,000 feet long 
is employed for this purpose. Both winches run all 
the timie in the same direction and the ropes are al- 
The reciprocating motion is given to the 
the friction of one slipping drum 
overpowering the other. The drum of one winch is 
always winding in rope. The drum of the other is al- 
ways paying out rope under tension of the slipping 
of the friction-heads. The great point about this 
method of operating a load carriage is that it is in- 
dependent of the relative motion of the two ships. 
When the ships pull apart one drum slips, thus pay- 
ing out-the rope; when the ships approach each other, 
the slack given to the rope is wound in. It is of 
course essential that the rope speed of the winches be 
greater than the speed at which the ships approach 
each other. 

The operating levers on the after bridge occupy a 
space of about 1% square feet between two ventilators 
in the center of the ship, and it is here that the oper- 
ator takes his stand in full view of the load carriage 
at all times in its passage to and from the collier. 

The remainder of the equipment on the “Illinois” is 
to be found just below the steering compartment and 
beneath the platform deck. It consists of the follow- 
ing items: A reel suspended from the deck carries 
2,000 feet of %-inch diameter sea-anchor line (weight 
2,640 pounds). There are also two *-inch diameter 
conveyor lines (weight each 508 pounds) and two sea 


ways taut. 
load carriage by 








Fig. 2.—Aiguille du Geant. 





Telephotograph of the Peak Marked in 


Fig. 1, taken from Mer de Glace (Mont Blanc). 
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Elevating Truck S iaadion Bags ‘on the Deck, 
Ready for Hoisting to Masthead, 


Looking Aft from a Warship Coaling from a Collier Towed Astern. 
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Iransferring Full Coal Bags anu Loaded Carriage and Collier “* Marcellus’”’ Coating the « ‘Massachusetts. + 
Removing Empty Bags. Hauldown Block. 
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Russian Battleship “ Retvizan” Coaling from a Collier Which She is Towing Asicra. 
COALING WARSHIFS AT SEA. 
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Then there are the hauldown block carriage, 
loading blocks, etc., all of which occupy a space just 
16 feet long, 7 feet wides and 4% feet 


anchors 
below the deck 
deep 

Several improvements have been made in the marine 
since the early experiments between the U. 
and the collier “Marcel- 


cableway 
S. battleship “Massachusetts” 


lus fhe sea anchor line is now %-inch diameter in 
place of %-inch as formerly, and it will easily sustain 
the tension due to conveying one ton of coal. The 
sea anchors have not been altered in any way. 
The coil spring (weighing 1,200 pounds) attached 
to the mainmast would be completely compressed 
under a load of 20,000 pounds, but a 12,000-pound 


strain is all that is required to carry a load of one ton. 
As the warship dips and rises in the waves, the spring 


will compress and elongate in uniformity with the 
ship’s motion, and this serves to equalize the some- 
what varying strain on the sea anchor. This spring 


as used on the “Illinois” is 8 feet long and is heavier 
than that used on the “Massachusetts.” 

The 
three wheels and a “grip” 
The elevating devices can be stowed away on the war- 
in a very 


works very simply. It contains 


arranged in a vertical line. 


load carriage 


ship and set up on board a collier at sea 


short time. A sheave block is lashed to the 


foremast and mainmast, and these support 
the sea anchor line and allow it to play free- 
ly through them. Just below is the tail 
block, about which the conveying line bends. 
At a point above the sea anchor line another 
lashing is made, and two %-inch wire guy 
ropes are there attached and led forward to 
ship, 


the starboard and port sides of the 


where they may be attached to the deck at 
place found convenient 


from the port deck 


almost any 

Loads can be hoisted 
and then the starboard deck, alternately, to 
the two men at the’ masthead. One of these 
takes in his hand the which is 
attached to the elevating When the 
load carriage reaches the collier’s masthead, 


ring 
hook 


loose 


the ring is placed.by hand over the hook of 
the carriage, a lever is pulled on the elevat- 
ing truck and the load is dropped and thus 
load This op- 
eration can be accomplished in two seconds 
The other man takes off the empty 
bags on their return from the war- 


transferred to the carriage. 


stip, and sends them down to the 
deck for refilling. 

In the original experiments on 
the U. S. S. “Massachusetts” a pair 
was erected and guyed 
of a large canvas 
which the bags of 
All of this has 
with, the 
cableway being all 
pulled down by a nigger-head on 
the quarter-deck winches when it is 
desired to dump the load. 

The improved method of deliver- 


of shears 
for the support 
chute through 
coal were dropped. 
been 


since dispensed 


ropes of the 


ing the coal is as follows: 

The load starts out from the col- 
lier on a downhill route, continuing 
so for more than half the distance. 
When the load is just clear of the 
and is in its 
man on the 
warship com- 


center of the span 


lowest position the 
quarter-deck of the 
mences to pull down the hauldown 
block. By the time the bags reach 
the block they will be trailing on 
the deck. The operation now stops 
for an instant, the 
tinues for a foot or more, the load 

from the carriage, empty 
whole apparatus is then 


lowering con- 


bags are put 
raised to its 


is unhooked 
on, and the 


norma! position. At the same. time the operator on 
the after bridge sends the empty carriage back to 
the collier for another load 
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The Return of the ‘*‘Gauss,” 
After a comparatively brief sojourn in the Antarctic 
expedition returns with 
Despite the fact 
to sustain the 


regions, the German “Gauss” 
little, if anything, new to narrate. 
that provisions sufficient in amount 
party for three years had been taken along, the en- 
terprise was abandoned comparatively early. The 
reason is doubtless to be found in the fact that when 
the ship was frozen in, only a month remained before 
the arrival of the equinox, and with it, the long 
polar night. Dr. Drygalski had hoped to find winter 
quarters in east longitude 90 and to penetrate as far 
south 70th parallel near Termination Isiand. 
As a matter of fact, the “Gauss” never proceeded far- 
ther south than 66% south latitude. The 
British expedition has certainly done better, for by 
the last accounts Capt. Scott had attained the 82d 
parallel 

With the Germans out of the field, there still re- 


as the 


degrees 
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main the British, Swedish, and Scottish expeditions. 
It remains to be seen whether they will accomplish 
more. 

Dr. Drygalski’s party, however, did not return 
empty-handed. Much that is new regarding ocean 
depths, marine flora and fauna has been gathered. 
Observations of auroral and magnetic phenomena were 
also made which will doubtless clear up many a dark 
spot in our limited knowledge. The exact extent and 
value of the exploration carried out can be determined 
only after a full report has been published. 

ee 
HAILSTONES LARGER THAN HENS’ EGGS, 

In the vast Western States of the Union all natural 
phenomena are on a great scale. Rivers are wide, 
deep, and of enormous length; mountains are lofty 
and rugged, with summits clad in eternal snow; gorges, 
valleys and canyons are of stupendous depth; there 
tornados, blizzards, avalanches. Here 
are some hailstones that. fell in Nebraska during a 
summer storm on July 2, 1900. As the photograph, 
which is sent by Mr. Arthur Inkersley, of San Fran- 
cisco, clearly shows, the hailstones are considerably 
larger than the hen’s egg which has been photo- 


are cyclones, 


graphed on the same dish for purposes of comparison. 





HAILSTONES THAT FELL AT ALLIANCE, NEB. 


On Top of the Heap is a Hen’s Egg. 





HAILSTONES THAT FELL AT YORK, ENGLAND. 


The other picture shows some hailstones which fell 
at York, England, on July 8, 1893. While these are 
evidently large stones, it is not easy to say just how 
large, as no well-known object has been photographed 
with them. 
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A Disastrous Flood in the West, 

Several hundred people lost their lives in a cloud- 
burst that almost entirely destroyed Heppner, Ore., on 
the night of June 14. The flood came with such sud- 
denness that the inhabitants were unable to seek places 
of safety. Huge bowlders weighing a ton were carried 
down by the Two-thirds of Heppner was 
swept away by the flood. 

a 


Columbia University’s Honorary Degrees to 
Scientists, 


current. 


Nine honorary degrees were awarded at the recent 
commencement of Columbia University. Peter Cooper 
Hewitt and Prof. Joseph J. Thomson were made Doc- 
tors of Science. The degree of LL.D. was conferred 
upon Prof. Humphreys, of Stevens Institute of Tech- 
nology. Peter Cooper Hewitt was presented for the 
degree by Prof. Michael I. Pupin. 


JUNE 27, 1903. 


Raising Cotton In the West Indies. 

The possibility of raising cotton on an extensive scale 
in the West Indies, especially Cuba and Porto Rico, has 
not been considered improbable, and agricultural ex- 
perts who are familiar with the climate, soil, and 
other conditions of these islands have expressed the be- 
lief that a fair grade of the staple could be produced 
in abundance. A series of experiments have recently 
been concluded in Porto Rico which have a very im- 
portant bearing on this subject, since they appear to 
not only prove the conclusions of the experts, but ap- 
parently demonstrate that a very high quality of the 
staple can be grown. 

The experiments have been in progress about three 
years, and have been conducted by several planters 
from Alabama, who are conversant with the form of 
cultivation in the Southern States. At first a small 
area was planted with the seed. The results were so 
satisfactory that this has been increased from year 
to year, until in 1902 the acreage aggregated about 
9,000, the cotton being grown in sixty different plats. 
The average production in 1902 is announced to’ have 
been about 500 pounds to the acre, or equal to one bale. 
As is well known, this is considerably more than the 
average yield in the Southern States, but perhaps the 
most interesting feature was its quality. 
Samples of it were sent to expert cotton 
handlers. in New Orleans, Charleston, and 
Savannah, as well as Liverpool and Man- 
chester. It is stated that all of the judges 
pronounced the staples practically as good as 
the product of the islands off the coast of 
South Carolina and Georgia, or, as it is gen- 
erally termed, the Sea Island cotton—by far 
the best staple grown in America. ‘The suc- 
cess attending the cultivation so far has de- 
termined the promoters to plant about 12,- 
000 acres this year, and a company has been 
organized to construct an oil mill and fer- 
tilizer works in connection with the planta- 
tions, with the view of manufacturing the 
by-products from the cotton seed. Bsti- 
mated by previous crops, it is calculated that 
in addition to the cotton itself fully 7,000 
tons of seed will be secured, which, when 
crushed, will produce at least 250,000 gallons 
of oil and 5,000 tons of fertilizer. Conse- 
quently the by-products will rep- 
resent in themselves an important 
source of revenue to the company. 

So far as known, this plafitation 
is the only one where cotton has 
been produced in commercial quan- 
tities in Porto Rico. Should the 
harvest continue to be as large in 
proportion to the area cultivated, 
however, it would appear as if an 
excellent opportunity were given to 
add this to the other resources of 
the island, and undoubtedly the re- 
sults achieved by the company will 
be watched with much interest. 
The fact that the staple is equal to 
the Sea Island in fineness and 
length of texture is in itself of 
much importance, since such a 
small quantity of Sea Island cotton 
can be grown in the United States. 
Should Cuban planters follow the 
example of Porto Rico, there is ap- 
parently no reason why they should 
not produce an article of equally as 
high a standard; and with cotton 
added to the agricultural resources 
of the two islands, it might in fu- 
ture prove a source of wealth al- 
most as important as that derived 
from coffee, tobacco, and other staples. On the Porto 
Rico plantation, native colored labor has been employ- 
ed, as there is an abundance of this kind, but the Am- 
ericans have superintended the various processes, The 
site of the plantation is considered to be no more 
favorable than many other localities, but was selected 
more for its shipping facilities than the fertility of 
the soil. 

oo 

Arrangements are being made for the equipment of 
a large plant in England for the manufacture of the 
Locke sprocket chain. This is one of the first sub- 
stantial acknowledgments of the American automatic 
machinery in that country, and as the machine repre- 
sents the most perfect type of automatic action, it is 
being regarded with great interest at present in that 
country. In this machine, a tape of soft steel is fed 
in on one side, and it emerges at the other in the form 
of a perfect chain. It is then hardened and is ready 
for use. The Locke chain has entered into very gen- 
eral use in this country, having been found especially 
desirable in the manufacture of farming machinery. 
For this purpose it is used exclusively by one of the 
largest firms in the world, which is an American con- 
cern, 
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INTERESTING FACTS ABOUT PELICANS. 
BY CHARLES F. HOLDER. 

Among the birds the pelicans are possibly the least 
attractive from an esthetic point of view, and this is 
not hearsay, as I have been the fortunate—or unfortu- 
nate—owner of divers pelicans ranging from the sear 
and yellow leaf to the extraordinary creature just 
from the egg; have had them as pets and as serfs, and 
I have no desire to continue the acquaintance, for the 
brown pelican is a disagreeable, wheezing, asthmatic 
bird which would take as much pleasure in plunging 
its hooked beak into the eye of friend as 
foe—a bird with an insatiate appetite and 
of atrocious habit. Notwithstanding this 
the pelican has some interesting ways and 
features. 

The pelicans at Garden Key, Fla., or 
its vicinity, nested on a key just above 
water, upon which were a few mangrove 
trees, the nest being the rudest possible 
structure, formed of twigs and wood drop- 
ped among the branches, the result being 
a mound rather than a nest upon which 
the eggs—-one or two—were laid. The 
young, when they appeared, were at once 
confronted by an army of land crabs that 
contested every meal with them. In some 
inscrutable manner the young birds sur- 
vived, and at the age of six weeks were 
most extraordinary objects. Two such in- 
dividuals I secured, the object being to 
see how amenable the pelican was to the 
taming process, and of the many experi- 
ments with them one is distinctly impress- 
ed upon my memory. I cannot recall that 
the pelican ever refused food; after the 
most impossible feeding it had the same dejected, half- 
starved attitude and the same asthmatic cry for more. 
It was only after many months that I made the start- 
ling discovery that the pelican can never be satisfied. 

An old fisherman employed two of these birds to 
round out the comforts of his life. He placed straps 
about their necks, then sent them out fishing, when 
they would fill their enormous pouches with fish and, 
unable to swallow, would come swimming in; in this 
way the old man obtained a certain amount of his 
bait. This is the only use to which I saw the pelican 
put, at least alive; the skin is the fashionable costume 
of the Seri Indians of Tiburon Island, and the curious 
bill is employed in various ways, the wing-bones as 
pipe stems; but alive the pelican has a very limited 
economic value. 

My birds became perfectly tame and followed me 
about the reef, often above the boat; when weary some- 
times alighting on it, and when ashore roosting on a 
scantling near the boathouse of an old fisherman. 
When approached they emitted a remarkable and de- 
pressing series of cries, so perfect in their 
imitation of a human being in the violent 
stages of asthma as to produce a painful 
effect on ordinary nerves. The pelicans were 
extremely stupid, for while they would, as 
suggested, use their bills on their owner 
when feeding them, they did not have sense 
to repel the most flagrant robbers of the reef. 
In feeding they generally flew twenty to 
thirty feet above the water with rapid mo- 
tion of the powerful wings, holding the head 
slightly upon one side that they might ob- 
serve the schools of sardines. When the 
latter were sighted they would plunge blind- 
ly downward, opening the mouth widely just 
before they reached the water, endeavoring 
in this clumsy manner to catch the fish 
which, not being able to see upward, were 
entirely ignorant of the nearness of danger. 
This was usually successful, and here I 
noticed a difference between the Florida and 
California brown pelican. The former in 
this plunge would not go out of sight, while 
the latter, diving from a greater height, 
often entirely disappears. Rising after the 
plunge the pelican invariably wags its di- 
minutive tail—a _ self-congratulatory act, 
which confirms the bird’s stupidity, for the 
chances are one to five that it has caught 
nothing. The bills are held upward, the 
water allowed to run out of the enormous 
pouch, and then, if any game has been 
caught, the pelican tosses its beak upward, 
which throws the fish forward or toward the 
point of the beak where it is often held for a few sec- 
onds, from here being dropped, as it were, into the 
throat, which is a very small orifice in a veritable 
waste of pouch. At this moment, perhaps, a laughing 
gull robs the pelican. Sometimes it alights on its back, 
again on its head, and the stupid bird makes no re- 
sistance, the gull often uttering its victorious “ha-ha!” 
in advance. Just as the fish is thrown to the fip of 
the beak and protrudes from the side, the laughing 
gull leans forward, snatches it and rises aloft to, in 
turn, be followed by the swift man-of-war bird. In 
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this.simple way a pelican will be robbed by successive 
birds, and will swallow but a small percentage of 
what it catches, which possibly explains why it is al- 
ways hungry. 

In the accompanying illustration is seen a white 
pelican, Pelicanus erythrorhynchos, the most interest- 
ing member of the group. It appears to be a mounted 
specimen, but the photograph is from life, and is in- 
troduced to illustrate a remarkable feature. On the 


upper bill will be seen a crest, “dorsal fin,” “center- 
board,” or other local names being given it. 


It varies 





THE WHITE PELICAN, WITH THE CRESTED BILL. 


in shape in different individuals, and in the same 
birds. The crest is shed at times—an interesting fact 
discovered by Mr. Robert Ridgway, the distinguished 
ornithologist, who made the discovery at Pyramid 
Lake, Nevada, some years ago. The peculiar crest is 
a very conspicuous object, and at one time it was sup- 
posed to be an ornament, and described as such, pecu- 
liar to the male. Mr. Ridgway found the birds nest- 
ing in May at this lake, the nests being masses of sand 
and gravel six or eight inches in height and twenty 
inches across, upon which was deposited one egg, the 
male standing or sitting by the female while the latter 
was on the nest.. In July Mr. Ridgway observed that 
the birds had no “centerboard,” or crest, but in May, 
when the birds were nesting, a large proportion of 
both males and females were provided with the crest. 
He learned that, from this time on, the birds cast or 
shed their crests, the curious objects being found about 
the nests; by the last of May all the birds were with- 
out this singular feature, the ground in certain locali- 
ties being strewn with them. It would appear, then, 








KING SNAKE KILLING A WATER MOCCASIN, 
Photographed from Life, 


that the crest comes with the breeding season and dis- 
appears about the time the young appear or the hatch- 
ing process begins. 

The white pelican is often seen in winter in Florida, 
and I have observed flocks on the Pacific coast going 
north. So far as my own observation goes, the brown 
pelican of Florida nests in trees; the brown pelican of 
California on the ground. The latter dive from above 
to capture their food, the Florida species not making 
so high a dive. The white pelican never dives, but 
swims along the surface, capturing its prey in an ab 
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surdly simple manner, almost ineoneeivable when the 
shyness of mullet and sardines is recalled. Dr. D. G. 
Elliot describes it as feeding by swimming along, 
“beating the surface of the water with its wings and 
scooping up great numbers of fish at once.” 
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A BATTLE BETWEEN TWO DEADLY SNAKES. 
BY W. T. BRYAN. 

Some two years ago it was my good fortune to wit- 
ness a combat between a king snake and a water moc- 
casin, and to secure the photograph from 
which the accompanying engraving is re- 
produced. 

I was attracted to the scene by a negro 
laborer. When ! reached the 
found the snakes coiled together in a pool 
of water, the king gripping his 
enemy with the tip of his tail, just back of 
the head. It was clearly his intention to 
drown the moccasin, For the purpose of 
taking my picture, I lifted the two strug- 
gling, writhing serpents to a Just 
before I took my photograph, the king 
snake pulled the moccasin’s head in the 
exact position he wished, and quickly 
stretched his jaws over it. It was then 
that the photograph was taken. Thought- 
lessly enough, I put the snakes back into 


spot, I 


snake 


rock. 


the water, thinking that the king snake 
would also drown. Very soon, however, 
he left the pool, stretched his victim 


out before him and leisurely be- 
gan to swallow him. In my efforts to take 
another photograph, he frightened 
away. Both snakes were nearly the same 
about three one-half feet in length. 
re eae 

To Lessen Damage by Forest Fires. 

Last year within two weeks over $12,000,000 worth 
of timber and other property was destroyed by forest 
fires in Oregon and Washington. This enormous loss 
occurred upon a restricted area and represents only a 
very small part of the annual loss from this source. 
Every timbered region of the United States suffers 
year after year from fire. The annua! loss 
mated at from $25,000,000 to $50,000,000. Forest fires 
have been regarded as almost inevitable, and few 
systematic attempts have been made to prevent or 
control them except in the States of New York, Penn- 
sylvania, and Minnesota, which have efficient systems 
of fire protection.. 

The Bureau of Forestry has this year 
a thorough study of the forest-fire problem in several 
different regions. It has placed men in forest dis- 
tricts to study fires while in the process of burning. 
Instead of waiting until the fires are over and relying 
for information on local reports, as has been 
done heretofore, the fires are now being ob- 
served by the Bureau’s agents and full data 
will be obtained as to how they were caused, 
how fast they burn, what conditions favor 
or hinder them, and just what damage they, 
do to the soil and to tree growth Each 
agent of the Bureau has been assigned to a 
district and is investigating all fires that 
occur within his territory. For example, 
one man studies a lumber tract, another a 
farming district; a third a turpentine or 
chard, etc. 

In connection with this detailed study, the 
agents will observe the methods of fire pro- 
tection practised by railroads and other own- 
ers of timber lands. The fire warden sys- 
tems of the States which have foresi-fire 
laws, and the patrol system in use on the 
federal forest reserves wii! also be observed 


straight 
was 
and 


size, being 





is esti- 


undertaken 





closely. 

By such methods the Bureau of Forestry 
hopes to replace with carefully gathered 
facts the vague general notions that now 
exist about forest fires. When the problem 


is solved for any particular region, the Bu- 
reau will be ready to recommend methods 
of fire prevention and control for the pri- 
vate land owner, and to suggest forest-fire 
legislation for the various States. 

The investigation is now in progress in 
northern Florida and southern Alabama and 
Georgia under the direction of Ernest A. 
Sterling. H. J. Tompkins, with a small corps 
of assistants, has begun the work in Minnesota, Wis- 
consin, and Michigan. Later in the season a study of 
forest fires will be made on the Pacific coast. 
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Aluminium becomes granular and brittle when heated 
to about 600 deg. Centigrade; at a slightly increased 
temperature it becomes so soft that it can be easily 
cut with a knife. Hence all that is needed in order to 
pulverize it is to heat it to the above-mentioned tem- 
perature and pound it in a mortar. With zinc a similar 
tréatment will give the same result. 
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| Legal Notes. 


COMBINATION AND AN 
AUGREGATION. the City of New 
York, which recently came up before the Circuit Court 
of Appeals (121 Fed. Rep. 747) well illustrates the dif- 
ference between a patentable combination and an un- 
patentable aggregation of parts. The patent in issue 
was that granted to Benjamin F. Carpenter, 1896, for 
a bi-transit railway system. The patent describes a new 
plan for handling a large number of passengers who 
patronize ail public vehicles provided for rapid transit 
It was argued that this invention was 
under the language of Sec. 
which provides that “any 





























Tue Dirrerence BETWEEN A 


The case of Fowler vs 


in large cities. 
patentable as a “machine” 
i886 of the Revised Statutes 
who has invented or discovered any new and 
manufacture or composition of 
matter, or any new and useful improvement thereof, 

may obtain a patent therefor.” To this argu- 
ment the court replied that “if a scheme for handling 
can, for 
machine, it is by 


person 


useful art, machine, 


the traveling public in congested districts 
patent regarded as a 
no means easy to understand why a new plan tor re- 
mobilizing an army, 
guests at crowded public func- 
also be aptly described as a machine 
Even if the patent were 
granted still the court thought that 
its justification must be found, if at all, in the me- 
chanical means and appliances used to carry out the 
These were all admittedly old. The 
feature of the patented system principally relied on 
‘to support invention arrangement of the 
tracks, two for express trains and two for local trains, 
in connection with “island” between the 
local and express tracks, upon which tracks the trains 
run in the same direction. By this arrangement a 
passenger can board a local train, ride upon it until 
he reaches a station where express trains stop, disem- 
local train, cross the platform, board 


purposes, be 


organizing the police force, or 
or manipulating the 
tions, may not 
and patented as such.’ 


for a machine, 


proposed plan. 


was the 


platforms 


bark from the 
the express, and ride upon it until he reaches the ex- 


press station near his destination, where he may, if 


he likes, again cross the platform and take a local 
train which will deposit him still nearer the point 
he desires to reach. The island platforms are pro- 


vided with partitions and gates which prevent crowd- 
ing. Of this plan the patentee says: “A conjunctive 
and co-operative service is thus maintained, and such 
an arrangement and operation I term ‘the bi-transit 
system.” While he that platforms 
were old, he points out the distinction that they were 


conceded island 
used on roads having two tracks only, and is of the 
opinion that their use in conjunction with a four- 
track road is “an entirely feature.” Another 
feature of the system which is apparently regarded 
as novel in the patent is the introduction of loops 
and switches, by means of may be 
shunted over from one track to another 

The found it 
ground for sustaining the 
track road largely to the 
passengers, the court thought that any competent 
engineer would know where to locate the 
loops, and switches, and he would assuredly 


novel 


which trains 


discover any 
four- 


court impossible to 
Given a 


transportation of 


patent 


devoted 


railroad 
stations 
arrange for the ingress and egress of passengers, so 
that they would not be compelled to cross the tracks at 
undoubtedly re- 


these details would 


but not 


grade. To plan 
quire ability of high order, inventive genius. 
The court took judicial notice of the fact that for a 
century at least it has been customary for passengers 
living in small take trains to large 
cities, remain at the station, and upon the arrival of 
the express, platform and board the train. 
Even if before 1895 the trains on either side of island 
platforms ran in opposite directions, it surely did not 
involve an inventive faculty, In the 
court's opinion, to run these trains in the same direc- 
date be- 


towns to local 


cross a 


exercise of the 


This had never been done before that 
cause there was no necessity for it. Considering each 
of the claims separately, the court found that all ex- 
hibited a fatal lack of patentable novelty. 


tion 





Tue Rieunt tro Use tHe NAME OF A PERSON AS A 
Trave Mark.—In 1881 the South Bend Pulp Company 
South Bend, 
plows. The 


was organized to engage in business at 
Ind., in the manufacture and sale of 
largest stockholder of the corporation was its presi- 
dent and manager, T. M. Bissell, who had 
been for some years engaged in the manufacture of 
patents. These patents he 
transferred to the company. The plow business of the 
corporation was separate, and was always conducted 
under the name of “The Bissell Chilled Plow Works,” 
and all its plows were marked with the name “Bis- 
sell,” and beeame known to the trade by that name. 
In 1891 the making of plows became the corporation's 
principal business. With the consent of Bissell, the 
firm name was changed through statutory proceedings 
to the “Bissell Chilled Plow Works,” under which 


general 


plows, covered by certain 
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name the business was continued. About the time of 
the change Bissell sold a part of his stock, retired 
from the management, and organized a corporation 
under the name of the T. M. Bissell Plow Company, 
which engaged in the manufacture and sale of plows 
in South Bend, making substantially the same plows 
as the old corporation and marking them with the 
name Bissell. After a year or so, Bissell died, and the 
business of the T. M. Bissell Plow Company was discon- 
tinued. Subsequently certain persons residing at Eaton 
Rapids, Mich., purchased a part of the stock, patterns, 
etc., of the defunct corporation, taking an assignment 
of the right to use its corporate name, and organized 
a corporation called the T. M. Bissell Plow Company, 
to engage in making plows at Eaton Rapids, Mich. 
Circulars were issued stating the removal of the com- 
pany from South Bend, and containing pictures of Bis- 
sell, and referring to him as “the inventor of chilled 
plows, once made in South Bend, Ind., and now only 
made by the T. M. Bissell Plow Company, Eaton Rap- 
ids, Mich.” Its plows were also marked “T. M. Bis- 
sell,” and were similar in design and appearance to 
those of the old corporation. The original Bissell 
patent for chilling was owned and the procees used 
by the old cerporation, which also held shop rights 
for the use of the later patents, some of which were 
afterward owned and used by the Eaton Rapids firm. 
No one of the name of Bissell or connected with the 
prior Indiana corporation of the same name had any 
connection with the Eaton Rapids corporation. 

The old corporation sued the new corporation in 
equity on the score of unfair competition, and sought 
to restrain the use of the corporate name of Bissell 
(Bissell Chilled Plow Works vs. T. M. Bissell Plow 
Company, 121 Fed. Rep. 357). The Circuit Court for 
the Western District of Michigan held that the sec- 
ond Indiana corporation had no right to use the name 
of Bissell as it did, either in its corporate name or 
as a mark of its product as against the complainant, 
which had acquired the prior right, and that the de- 
fendant corporation obtained no right by the assign- 
ment; that the action of the defendant in the use 
made of the name in both respects constituted unfair 
competition. It was likewise held that the fact that 
two corporations are located in different communi- 
ties does not affect the right of one to an injunction 
restraining the other from unfair competition by 


adopting a similar corporate name, where they are en- - 


gaged in the same business and their products are 
both sold in the same open markets. 





An Important TrapE-MarK Decision.—The case of 
ex parte Faxon, recently decided by the Commissioner 
of Patents, is important in so far as it limits the reg- 
istration of trade marks to a single class of goods. 
The applicant stated that his mark was to be used upon 
“grocers’ supplies,” and as a particular description of 
the goods to which he intended to apply his mark he 
mentioned “butter, eggs, dried beef in packages, coffee, 
oatmeal wafers, cracker-meal, butters, saltines, gems, 
banquets, grahams, sodas, ginger-snaps, teas, and ale.” 

The practice of the Patent Office upon the question 
involved has been far from uniform. A former Com- 
missioner held in the case of ex parte Silvers (67 
O. G. 811) that “registration can be limited by nothing 
narrower than the actual and lawful use of the mark 
in the place where the business is located.” Assistant 
Commissioner Greely in the case of ex parte Clark- 
Jewell-Wells Company (83 O. G. 915) stated, when it 
was urged that division should be made on account of 
the necessity of office classification, that “one trade 
mark may be covered by a single registration, but, how- 
ever desirable it may be, the office is not warranted in 
requiring that the trade mark be registered for but 
one class of goods. To require that a trade mark be 
registered for each class of goods with which it is 
used—in the present case to require that the trade 
mark be registered separately for five different classes 
of goods at-an expense of five fees—would be a most 
onerous requirement.” 

Registration was permitted to cover all of the enum- 
erated classes of goods. 

In 92 O. G. 2508, Acting Commissioner Chamberlain 
took the other stand, holding that it was not advisable 
in the case of so-called “department stores” goods, to 
permit a single certificate to cover many goods. He 
admitted that it was difficult to lay down any hard- 
and-fast rule, but he thought it advisable that each 
certificate should contain a reference to a single class 
“on general commercial lines.” 

In the case now decided by Commissioner Allen, it 
is definitely held that hereafter a single certificate 
shall cover only a single class of goods. It was thought 
that Congress could hardly have intended that the 
scope of registration required under the provisions of 
section 1 of the Act of March 3, 1881, should be dif- 
ferent from the right which, to be invaded by an in- 
fringer under section 7 of the same Act, would require 
this infringer to have applied the mark “to merchan- 
dise of substantially the same descriptive purpose as 
those described in the registration.” The Commis- 
sioner believed that the class of merchandise referred 
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to in section 1 of the statute was intended as a de- 
scription of the field in which would be found the 
particular description of goods to which the particular 
trade mark has been appropriated. “The language 
used in section 7 bases identity of application on the 
only fixed and permanent characteristic available as a 
test of identity—that is, upon intrinsic properties— 
and to leave this firm foundation of principle and to 
base identity of application of the symbol upon the 
accidental relations of commerce is to substitute an 
indefinite or temporary external relation for permanent 
characteristics.” 





ANOTHER GLOBE-WERNICKE Decision.—Some time ago 
we published a digest in these columns of the opinion 
handed down in the case of the Globe-Wernicke Com- 
pany against the F. Macey Company, in which it was 
held that the Globe-Wernicke patent was not in- 
fringed and that certain claims were void because they 
covered no new invention. The Globe-Wernicke Com- 
pany has been again in court, this time in an action 
against Brown & Besly. The complainant had for 
many years made and sold box files under the names 
of “Leader” and “Eureka” files. The names were 
printed on the back of each file, and also on an em- 
blem on the first of the index sheets inside. Com- 
plainant’s name did not appear on the files, but they 
became thoroughly well known to the trade by the 
names, make-up, and markings as the product of its 
factory. The files were widely sold. Subsequently de- 
fendant placed on the market files which copied those 
of complainant in names, emblems, colors, size, and 
style of type and general make-up so exactly that it 
would mislead the ordinary consumer, and had noth- 
ing thereon to indicate the maker. It wes held that 
such action constituted unfair competition and enti- 
tled the complainant to an injunction restraining de- 
fendant from the use of such names and emblems, 
whether or not they constituted trade-marks. 

The defendant also made letter files on the order of 
a customer who sold the same as his own, copied from a 
sample furnished by the customer, which had been made 
for him by complainant, and upon which was a patent 
imprint placed there by complainant because of a pat- 
ented device of its own used in the files. Defendant 
omitted the patented device, but through a mistake 
of employes, and without the knowledge of its officers, 
the imprint was reproduced on a single order. On 
appeal (121 Fed. Rep. 90) it was held that such facts 
would not sustain a suit in equity for an injunction, 
there being no evidence of an intention to continue 
the infringement, the damages for past injury, if any, 
being recoverable at law. 





THe OrAL ASSIGNMENT OF PATENT RiGuts.—The 
case of Schmitt vs. the Nelson Valve Company (121 
Fed. Rep. 93) brought out an interesting state of 
facts. The complainant while in the employ of the 
defendant, who was engaged in the business of mak- 
ing valves, invented an improved valve, on which he 
applied for a patent after a number had been made 
and sold by defendant. A question having arisen be- 
tween the parties as to compensating complainant for 
the invention, a settlement was made, and complain- 
ant was given a paper, signed on behalf of defendant, 
by which it agreed that his salary for the ensuing 
ten years should be as therein stated, the provision 
being for an increase from time to time, and complain- 
ant orally agreed to assign the patent. He subse- 
quently claimed, contrary to the fact, as found by the 
court, that it was a further condition of the agree- 
ment that defendant would covenant for his employ- 
ment during such ten years, and refused to assign 
the patent otherwise and left defendant’s service. It 
was held that by virtue of the contract. defendant be- 
came the owner of the patent, and complainant, having 
refused to perform on his part, could not maintain a 
suit for its infringement, which he could not have 
done had he performed. 





ConTRACT FOR DiIviIsSION OF DAMAGES FOR INFRINGE- 
MENT.—The trustee for an insolvent corporation had 
instituted a suit for infringement for a patent. He 
made an agreement with another person whereby the 
latter, who had a related suit, agreed to prosecute 
both at his own expense and to divide the red¢overy 
with the trustee. The suit of the trustee was difficult 
and doubtful, and no substantial recovery probable. 
Through the energy of the person with whom the 
trustee contracted, and after nearly twenty years of 
expensive litigation, a substantial sum was recovered. 
Upon this agreement the trustee was sued for failure 
to carry out the contract. Such are the facts in the 
cases of Worster vs. Trowbridge and Lewis vs. Trow- 
bridge, recently decided in the Circuit Court of Ap- 
peals for the Second Circuit (121 Fed. Rep. 667). The 
Court decided that the contract of the trustee under 
the circumstance was perfectly legitimate, and that a 
court of equity would not refuse to enforce it by giv- 
ing the complaint his share of recovery, which but for 
ois services would not have been received by the 
estate, 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 
WEEDING APPARATUS.—B. F. ConkKLE 
and J. T. HALL, Junction City, Ohio. These 


inventors have devised an 
apparatus for use on railroads. The appa- 
ratus may be applied to an ordinary hand- 
car and it operates over the ties within and 


improved weeding 


outside of the track. It also comprises an 
extension adapted to remove weeds from the 
portion of the track lying beyond the ties. 


This extension has hinged connection with the 


main frame so that it may properly operate 
on a sloping bank. 
MACHINE FOR PULLING BEETS.—H. G. 


Horcukiss, Lyons, N. Y. This mechanism 
is adapted to be used with a topping-machine 
or independently of it, and is so constructed 
that a series of teeth are pivoted upon a cir- 
cular rotatable support and so controlled that 
as the machine advances the forward teeth trail 
upon the ground and drag the severed beet- 
tops to the side of the next row, Then the 
teeth are raised and held elevated until reach- 
ing the rear of the machine, where they euter 
the ground, and in their movement throw the 
beets out in the row, carrying them forward 
to the right, leaving the between the 
rows In clean condition, for gathering. 

KNOTTER FOR GRAIN-BINDERS.—W. 
NewMANn, Alexandria, 8S. D. The chief defect 
in ordinary binders is the passing of bundles 
without tying the knot to bind 
them. This is due to causes more or less ob- 
secure. Generaliy defects in 
the holding device and in the 
knotting-bill caused faults of construction, 
wrong principles, wear, variations of thick- 
ness of the twine, and other causes. Mr. 
Newman effectually cures these faults, by pro- 
viding an improved knofter for tying the 
twine in a knot after being passed around the 
bundle. 


beets 


necessary 


it 
for 
by 


owing to 


the twine 


is 


Electrical 
CONDUCTOR.—G. E. Tinker, New York, 
N. Y. Comprised in this improvement is a 
conduit formed of a number of C-shaped 
brackets, having each at of its vertical 
an opening therein, these brackets hav- 
downwardly-extending lugs, spaced and 
adapted to engage a non-conducting support. 
Around the brackets a non-conducting 
sheathing, forming complete tube, such 
sheathing having an therein conform- 
ing the bracket openings, that the shoe 
and arm may projected through these 
openings and engaged with a conductor-rail 
to the brackets. 

ELECTRIC LAMP.—G. Srein, New York, 
N. Y. This invention relates particularly 
improvements in small electric lamps designed 
the use of physicians, dentists, 
the like in making nasal, and other 
examinations, the object provide a 
lamp constructed that continuous 
intermittent light may 


Devices, 


one 
sides 


ing 


is 
a 
opening 
to so 
its be 
fastened 
to 
for surgeons, 
mouth 
being 
either a 
be had. 


or 
to 
sO 


or 


Engineering 
ROTARY PUMP. 


Improvements, 

M. Ww. PETERSON, 
Wright, La. Mr. Peterson’s invention an 
improvement in that of rotary engines 
or pumps in which a rotatable cylinder or pis- 
ton is arranged within eccentric chamber 
and provided with or sliding wings 
blades against the fluid acts, 
COMBINED GOVERNOR GAS AND 


is 


class 


an 
one 
which 


more 
motive 
AND 


or 


AIR MIXER FOR EXPLOSIVE-ENGINES. 

W. F. Meister and W. 8, Parrin, Marietta, 
Ohio. This invention relates to engines of 
the explosive type, and the improvement con 
sists of a peculiar governor-valve adapted to 
feed a measured quantity of explosive mixture 
to a compression-chamber It. is not liable to 
get out of order or be disarranged by an un- 
skilled attendant. 

VALVE-GEAR.—P. 8. soOsSTWICK, Wood- 


The 
such 
to Mr. Bostwick. 
is provide 


relates to 
a former 
this case 
actuated 
and ar 
of the 
as eco 


invention 
in 
In 
a gear 
cross-head, 
adjustment 
the engine 


bine, Lowa. 
steam-engines, 
patent granted 
the intention 
from the reciprocating 
ranged to permit minute 
cut-off mechanism to run 
nomically as possible. 
STEAM-ENGINE. 
bine, lowa. The 
is the provision 
and arranged to 
in the cylinder 
transmitting the 
without producing 
dispensing entirely 
and crank on the 
CONDENSING 
Ivett, Whitebear, 
vention the 
subjected 
injected 
supplied with cold 
other source. The 
mechanically forced 


present 
as described 


to 


ey. & jOSTWICK, Wood 
object in in this 
of engine, easily reversed, 
utilize the power developed 
the fullest advantage in 
power to the main shaft 
dead-center positions and 
with the use of a pitman 
main shaft. 


view case 


to 


LOCOMOTIVE 
Minn. In the 
exhaust-steam from 
to the action 
under pressure 
water from the 
partially-heated water is 
back to the tender by 
another set of pumps, while any spent steam 
after condensation is subjected to compression 
and forced under pressure back into the steam 
space of the boiler. Salient features of the 
invention may utilized in stationary an¢ 
traction engines. 
ROTARY-ENGINE.—G. 
and E. L. Hawn, Olivet, 


D. R. 
present in- 
the valve- 
of jets of 
by pumps 

tender or 


chests is 


cold water 


be 


P. 
Wis. 


Breep, Rockelm. 
The invention 


relates to a rotary engine comprising a casing | Please state the name of the patentee, title of 





] 
engine cylinder, in which are arranged two) 
pistons carried on disks loose on the engine- 
shaft. When the disk moves in one direction 
the piston is connected with the shaft by suit- 
able clutches, and when it moves in the other 
direction the piston is stopped by connection 
with the casing. In operation steam is ad- 
mitted between the pistons and tends to force 
them in opposite directions: The clutches, 
however, work oppositely so that the one pis- 
ton acts as an abutment while the other is in 
motion. 





Hardware, 
FRAMED PICTURE OR MIRROR-HANG- 
ING DEVICE.—E. L. Smira, Chicago, Iil. | 


The inventor in the present improvement has | 
embodied novel means for attaching a flexible | 
connection to a framed picture or mirror and) 
a novel hook for the other end of the connec- | 
tion, whereby the frame may be conveniently | 
and reliably hung from a fixed molding-strip. | 

i 


OILER.—G. Wuitson, Madelia, Minn. The} 
compact portable oiler in this case is adapted | 


for use in connection with bearings of all | 
kinds, but especially with the parts of bicy-| 
cles. There is a_ self-closing valve for the} 


nozzle, opened by the action of the piston in} 
forcing liquid out through the nozzle and| 
which prevents leakage and back action of the 
liquid. A cylinder is provided in which the 
piston moves, and the former connects with the 
nozzle and a reservoir for liquid. There are 
means for returning the piston, and for sup- 
plying liquid to the cylinder while the piston 
is in its return position. 

SASH-BALANCE.—M. Biome, St. Charles, 
Mo. This improvement has for its object the! 
provision of a construction easily and quickly 
applied to a window. It is capable of ready 
operation in order to facilitate the elevation 
of a sash, and is equipped with a positive lock- 
ing device to hold a spring-driven drum under 
restraint until the time to raise the sash. | 


Heating Apparatus, 


HEAT-REGULATOR.—W. PArKeER, Neola, 
Iowa. This improvement relates to a regulator 
particularly adapted for use with lamps in in- 
cubators or the like; and the object is to pro- 
vide a regulator very sensitive to changes in | 
temperature, and easily attached to an incu- 
bator or other device in which an even tem- 
perature is to be maintained. 


Mechanical Devices. 


SAWING-MACHINE.—J. T. MArsu, Farmer 
City, Ill. Ripping, cross-cutting, beveling, mi- | 
tering, etc., are done by this machine. A gage- | 
board is so applied to the movable top of the 
machine that it is adapted to be set at dif- 
ferent angles for different kinds of work. A 
carrier supports the free ends of long boards or 
other lumber while being sawed, the carrier 
and top being so connected that they move to- 
gether. The carrier is adapted to be extended | 
at distances from the top to adapt it to ac- 
commodate lumber of different lengths. | 

STRAINER-BELT.—C. Epcerton, Philadel- | 
phia, Pa. The present invention is an endless 
conveyor-belt constructed to act as a continu- 
ous strainer to separate liquids from garbage 
and to resist the compressive strain of the roll- 
thereupon, in combination with a special 
construction of roller adapted receive the | 
chain-links which form a part of the strainer- 
belt, and is an improvement on two former pat 
ents of Mr. Edgerton, for treating garbage. 


MEANS FOR MAKING BIFOCAL OPTICAL 


ers 


to 


LENSES.—T. Munporrr, New York, N. Y. 
The object in view in this invention is to en 
able a one-piece lens having the integral high 


and lower powers required for near and dis- 
tant vision to be produced practically, and 
with the same facility as ordinary one-power 


lenses, thus enabling opticians to fill prescrip- 
tions for bifocal lenses by furnishing articles 
free from objections urged against the common 
two-piece lens of this character. 


Railway Improvements, 


INDICATOR.—J. J. Heperve, 
The invention relates to a sta 
tion or street indicator, station 
whereby to display in a conveyance in plain 
view of all passengers, the name of the next 
street or station as the case may be, and which 
may used in railway stations to announce 
the leaving time of trains for stations of a fixed 
route. 


RAILWAY RAIL FASTENING.—R. G. Mus- | 
GROVE, Jackson, Miss. Means are provided in 
this invention for fastening railway rails to 
cross-ties in such a manner as to securely hold 
the rails in position. The fastening comprises | 
a tie-bar placed under the rails and formed 
with abutments at the ends adapted to engage 


STATION 
Olean, N. Y. 


or register, 


be 


the outer sides of the opposite rails. Blocks 
hearing against the inner sides of the rails | 


hold them firmly against these abutments. The} 
rails are thus afforded a solid support offering 
a smooth track and doing away with the objec- 
tional hammering at joints. With this fasten- 
ing it is impossible for rails to spread and| 
where used on joints it takes the place of a| 
wire connection to complete the electrical cir- 
cuit through the tracks. 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 





forming a circular passage equivalent to the the invention, and date of this paper. 


Business and Personal Wants. 





READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO, 





Marine Iron Works. Chicago. 


Inquiry No. 4303.—For makers of telegraph and 
telephone instruments and supplies. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 4304.—For makers of soda water 
generators. 


Catalogue free. 


For mining engines. J. 8. Mundy, Newark, N. J. 
Inquiry No. 4305.—For manufacturers of flexible 
shafts. 


Morgan Emery wheels. Box 517, Stroudsburg, Pa. 


Inquiry No. 4306.—For makers of fancy woods 
for inlaying purposes. 


“U. 8.” Metal Polish. 


Inquiry No. 4307.—For manufacturers of paper- 
making machines. 


Blowers and exhausters. 
Exeter, N. H. 


Indianapolis. Samples free. 


Exeter Machine Works, 


Inquiry No. 4308.—For a complete outfit for an 
electric light plant, also one for soda water works. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell S8t., 
Chagrin Falls, O. 


Inquiry No. 4309.—For makers of portable 
houses. 


Mechanics’ Tools and materials. Net price catalogue. 
Geo. 8. Comstock, Mechanicsburg, Pa. 


Inquiry Ne, 4310.—For makers of carbons for arc 
lamps, dynamo brushes, etc. 


Sawmill machinery and outfits manufactured by the 


| Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No, 4311.—For makers of die stock cut- 
ters. 


Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 


Inquiry No. 431%.—For manufacturers of nuts, 
short threaded bolts, etc., in large quantities. 


Machine Work of every description. 
pairing. The Garvin Machine Co., 
Spring Sts., N. Y. 

Inquiry No. 4313.—For 


Jobbing and re- 
149 Varick, cor. 


machines Soe pontine 


| suwduet and shavings into an impalpable powder. 


Crude oil burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C. F. Jenkins 
Co., 1108 Harvard Street, Washington, D. C. 

Inquiry No. 4314.—For makers of spring motors. 
The perfect 
Send for 


The Honoco razor strop made of paper. 
strop for a perfect shave. By mail 75 cents. 
description. Hope Novelty Co., Bristol, R. 1. 

Inquiry No, 4315.—¥or an electric machine for 
waxing and polishing floors. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4316.—For makers of paper tubes. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 138th Street, New York. 

Inquiry No. 43197.—For makers of brick-pressing 
machines, also for gasoline engines. 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No. 4318.—For a machine for shelling 
velvet beans. 

High class machinery built to order at reasonable 
rates. Address P. O. Bux 607, Baltimore, Md. 

Inquiry No. 4319.—For makers of oil tubing for 
kerosene oil pressure Jamps. 

WANTED.—To buy patent rights on some useful 
article that has been patented but not developed, 
Something that should be a good seller. Address P. 0. 
Box No. 2008, Fort Wayne, Ind. 


Inquiry No. 43:20.—For 
calendar pad stand. 


makers of a metallic 

WANTED.—Some novelty to manufacture. Ample 
capital. Must be article that will meet ready sale 
throughout the United States. Address Box 62, Titus- 
ville, Pa. 

Inquiry No. 43:21.—For manufacturers of mills or 
ovens used for making charcoal. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 | 
South Canal Street, Chicago. 

| 
snquiry No. 4322.—For dealers in “ Wheatstone’s | 
Dial Telegraph Instruments,” | 

G. G. Haldane, Fremantie, Western Australia, im- 
porter of American novelties, specialties, imitation 
jewelry, etc. Manufacturers please send catalogues, 
quote prices and mai! samples. } 


Inquiry No. 43'°23.—For dealers in phosphorescent | 
sulphide of calcium. 


WANTED.—To lease two 40 to ® ton six wheel, or 
eight wheel or ten wheel, or Mogul locomotives. Send 
genera! dimensions and report on conditions with pro- 
position. Georgia Iron and Coal Company, 

Chattanooga, Tenn. 


quiry No. 43:24.—For information as to the new 
> 


In 
one system lately devised. 


telep 

ELECTRICAL TESTING.—If you wish to know the pro- 
perties of any electrical instruments, materials or appa- 
ratus, the utility of an invention or the practicability 
of an idea, tests by us might be of great value to you. 
New York Laboratory, Lamp Testing Bureau, No. 14 
Jay Street, New York. 8th Floor. 


WANTED.—A manufacturer to make wire carrier 
and place it on the market in the United States and | 
Canada on a”royalty basis. It is an exceptionally all- 
round good article, and to the manufacturer that 
means business I will pay for making a number to place 
on trial to prove it. Address 

J. G. Cofman, 
Comptche, Mendocino Co., Cal. 


WANTED.—Structural steel engineer who has had at 
least five years’ experience as contracting engineer for 
steel company. making a specialty of structural steel 
for fireproof buildings. Must be experienced in design- 
ing steel. soliciting orders and closing contracts. Must 
be a broad gauge man, capable of directing others and 
managing an office. Good salary and promotion to right 
man. Adress Engineer, Box 773, New York. 

2” Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
Zew York. Free on application, 
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Notes 'Sqer& 
and Queries. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answera should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

















Books referred to promptly supplied on receipt of 
price. 
Minerals sent for examination should be distinctly 


marked or labeled. 


(9058) G. A. S. asks: A claims that 
if a gun fired from the rear of rapidly 
moving train, at a given point, in the opposite 
direction, and the velocity of the bullet 
exactly the same that of the train, when 
the train has traveled mile distant from 
the point of discharge, bullet 
mile from the train, at point discharge 
B claims that the bullet will the 
point of discharge, when the train has traveled 
the distance of one mile. Who is correct’ A 
For a full answer to your inquiry “ 


be a 
is 
as 
one 
the will be one 
of 

beyond 


be 


regarding 


gun discharged from a train in the direction 
opposite to the motion of the train, see the 
ScreENTIFIC AMERICAN, Vol. 88, No. 109, Query 


8997. A 


(9059) F. H. says: 1. Do you publish 
a SUPPLEMENT containing diagrams, and work 
ing drawings of a small transformer to change 
an alternating current of 110 volts to a direct 


is right. 


current of the same or lower voltage? <A. You 
cannot change an alternating to a direct cur 
rent by a transformer of an ordinary type. A 
rotary transformer or motor dynamo is re 
quired. One part is driven by the current as 
a motor and drives the other as a generator to 
produce the direct current required, 2. | was 
running a small medical induction coil, the 
other day, with an alternating current of be 
tween two and eight volts. i had one of the 
handles of the secondary coil In my hand, and 


I happened to touch one of the binding posts 


of the primary with my other hand, when I 
received a smart shock. Can you tell me the 
reason? I did not know that there was any 


connection between the primary and secondary 


coils, A. When you touched the binding post 
of the primary of your coil while you held 
the end of the secondary in your band, you 
made a connection by which the potential of 
the secondary could force a current through 
you to the primary An induction coil fre 
quently sends a spark from the terminal of 


the secondary into the primary unless the dist 


ance is too great to allow It. 

(9060) R. C. W. asks: I desire a 
ready method of marking on glass so as to 
prevent the sale of stolen electric light globes. 


There is a method which appears to be simply 
an application of an electric are pencil Will 
you kindly enlighten me as to its requirements, 
or give some method suitable’ A. The mark 
ing upon glass to which you refer “electric 
script" is done by a wheel, which 

rapidly by a little and which 
upon the glass by There 
like an electric are about It, far as we are 
aware. An are would melt crack the glass 
instantly. A sand blast would etch glass very 
quickly and make any letter, 
you might wish for identification 
lamp bulbs. 


(9061) 
the name 
glass 


as 
is rotated 
motor 


friction. 


engrayes 
is nothing 
sO 


ol 


design 
the 


word 


upon 


or 


Please give me 


used on 


C. S. says: 
names of the 
take common photograph. State 
how I shall spread the fluid the glass; 
under what conditions of light. After the 
photograph has been taken, what is done to the 
preserve the picture, when the 
exposed to the print 
A. Plates ready 
not make them. Negatives are 
injured by the sun, in printing. Any amateur 
photographer would be glad to show you how 
developing is done. See our SurPLeMENT cata- 
logue for papers on photography. 


(9062) E. A. L. asks: 
summer I noticed that a thermometer register 
ed about 98, but when placed in the draft of 
an electric fan it rose about five degrees, reg 
istering 103, although it was, or to Wn 
much cooler in the draft. Will you please tell 
me the cause of this? A. On of this 
statement all we can say is that the thermom 
in the current of air from the fan 
because the air was hotter which came from 
the fan than it in the place where the 
thermometer had been. Air is not always cool 
it nor hot because it feels 

Hot air in motion may cool one by carry 
off the perspiration from the surface of 
body. In that the air would feel 
than it actually and we should be 
deceived by our sensations. A thermometer 
would not be deceived, but would give the cor- 
rect temperature of the air. 


chemicals 
to a 


over 


glass gluss 
is 


paper ? 


to 


sun to pictures on 


come prepared ; ama 


do not 


One day last 


seemed 
the face 
eter rose 
was 
because feels cool: 
hot. 
ing 
the case 


is, 
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J >) 99 Foot and Draft equalizer, E. E. Louder............++ 731,118 $ 
IN DEX OF INVENTIONS ba Star Power Draft equalizer, O. Torgerson...........+++ 731,142 —— AS 
7 : , Screw Cutting -| Draft rigging, L. A. Hoerr............s0++ 30, et ¥ 
For which Letters Patent of the Drawing frame, L. J. Wrigley......-....... 731,401 OOS. 
United States were Issued Dressmaker’s guide, L. W. Morgan........ 731,115 ; Crown 
, > Drills, ete., adjustable support for, G. ©. Plates are 
for the Week Ending MME So" n wis Sean Casiiceaeraessios 731,173 ‘ 
/\ FOR FINE, ACCURATE WORK | pruggist’s mass divider, J. W. Jackson..... . 731,188 more rapid 
June 16, 1903, Send for Catalogue B. Dumping apparatus, W. J. ve, ‘sundoneed 731,118 than any 
Dynamic force of bodies, device for over- ‘ 
AND BEACH BEARING THAT DATE. = Vee Fw mg co. coming the, A. J. Myer..........:..... 731,116 other plate in 
. ” Dynamos to railway cars, device for attach- the market 
See note at end of list about copies of these patents. | Seneca Falls, N. Y., U.S.A. “erg a oa diggteedpeiaaase 7 With this 
8 an Educational appliance, O. P. Austin 
[_- oh ee ee MAOWINE SHOP OUTFITS Educational device, J. T. Goodman..... seses plate clear 
Acid of aromatic aldehyde and making same, | INC ¢ OLS SUPPL | eee boosters, controlling, M. J. quick 
sulfo, A. Steiner ‘ . 731,139 | \ 0 F D thos Hapawidakoore weada tantuanhownens 
Ady tis Z oe th ; like ott-Snell...... 731,075 | T S Electric controller, Gilmore & Kendall — 
Aerial device, ¢ 4. Needh .-+- 730,956 yh Electric machine, dynamo, H. G. Reist.... evgatives 
Agr - Itural machine eedhan 4, ¢. S&S Wil : : . SEBASTIAN LATHE ¢ Us CINCINN — motor electric controller, W. I Pa — be 
nett ». 731,146 — | | eer ey rrr rr rer rrrrerrrririy oly: 
Alcohol heater, EB. R. Plumbe: 731 069 Electric motor system, G. O. Baker......... secured 
Alkali ils, manufacture of Specketet ’ Electric motors, means for operating alter- 
& Webx : 730,979 nating current, R. EBickemeyer.......... 730,891 »y 
Atmospheric oters, collapsible vessel for, Electric wire terminal tip, H. L. Lespemaey ‘ Tt lat 
W. M. Falt 731,354 PMBtON .occceveseccccerccvessesscesssees 31,400 nese plates 
Automobile tr oie gear, J. W. Lam ‘ , FOR LIGHT WORK. Electric wires, device for handling live, B. poh 
ort 730,930 Has These Great Advantages: - MM sooo aah saat dcacd das cosduws 731,145 ‘ 
Axle, I A. Judd.. 731,306, 731. 307 The speed can be instantly changed from 0 to 1600 without Electrical transformer, A. R. Everest....... 730,893 especially 
Axles, Y-u i for trussed, W. C. Baker.. 73 NO ee ee eee Leye ~ Electrodes for electric accumulators, produc- adapted fo1 
Baby jump« W A. Marqua 73 within tis renge =e wendorial « oe te the and great Sow, TE. We. FUMBMOP. ..cccccccccresecses 731,308 T we 
Bait-box, automatic, N. Blanchet 73 saving :n drill breakage {2 Send tor catalogue. Electromagnetic vibrating reed, S. F. Jones.. 731,056 ourists 
a K. V. Painter babe Jonze V i), 959, 73 W. F. & JNO. BARNES ©O., . Ne operating mechanism 730,900 - 1 
jandage supporting, iller @ ticher i ; <? . . + DABBOTL. 0... cece eer eeeeeseseres 30, 8% pS 
ath tub sa fe ty device, te all 73 2 eagane ten Elevator safety device, P. Bending........ 730,865 anc A 
fearing, H. Hinckley 73 1999 Ruby Street, - - Rockford, Ii Ellipsograph, R. Carlton.............cccc0ee 731,018 Cameras 
Bed bottom, spring, T. J. Canivan 73 | Embossing roll automatic feed stopping >> 
Bed slat fast ny coe brace i H. Shelton 73 ¢ mechanism, C. R. Baker.......... .. 731,091 
Bed warm ! Avery 7 ‘AUTO ED UCATO R” ¥ 4 . Engine belt guide, traction, W. H. George. . ee 6. CRAMER DRY PLATE C0. 
Belt tist, J. Form 731,24 Engine cylinder, oil, spirit, or gas, H. Austin 731,265 
Binder ‘ J. Be cman. . fp 731,27 HOMANS AUTOMOBILES Engine electrical igniter, explosive, C. B. 
Blanket roll, field mattress, and clothing , POPULAR EDITION. BRNO Ss ccvticcecdecccdcces pe neniwietis 731,134 ST. LOVIS, MO. 
hag combined, R. I. Clapham 730,877 Engine reve rsing me chanism, G. W. Ander- Offices in 
Blind pers ' and lock window I ( Gasoline, Electric and Steam Automobiles thoroughly and I ak al ak Ea iat sto ak) Pee 730,856 
Sargent St , 731,408 rf See ser per wit wed whites a + amend meg Engine vaporizer, internal combustion, 0. New York: 32 East 10th Street 
8. A. Duvall 730.889 ntaips 640 pe . Ilust . Be, WIR s 6 ces ccc eweccsdateeseec's --- 431,218 ls 
launct ae anneneine. life, 8. H. Ury ; 31,143 ‘ ommtee sand date tr Engraved plates when printing therefrom, Chicago: 1211 Masonic Temple 
attachment, C. L. Pagenhart 731,213 ON GUARANTEED ORDE R TO-DAY, wiper for cleaning the surfaces of, F. E. hac San Francisco: 819 Market Street 
Boiler, firebox, locomotive, L. Glover, et al 730,904 THEO AUDEL & CO., Pub.. 63 Fifth Av., New York _ Blaisdell ..... sense eens ae eee eeeeees 731,334 
Boller furnace, steam, ©. F. Gallagher 731,171 ca eee mt “——, 3 E. W illiams. or 
Botl-r tube cleaner, H. F. Weinland 10,904 . ~! Eyeglasses, C. C. Stone........ 731, [ J 
Boller tube retarding device, L. D. Lovekin 731,194 THE MIETZ & WEISS KEROSENE a we | 0. hine, i. Bittner pags Oohe sm IN 
Books, apparatus for. gathering sheets or Sizes from mm. Gl, Mis Bie ctccceseccccesees 130,890 | 
oe, «mm 4.62 Reinhardt ; 731,221 to 60 H. P. and GAS ENGINE | Fans, electric motor for celling, . 730, | ® 
Boots or shoes, means for repairing, Case & burns KEROSENE cheaper and | Feed water heater, F. W. Luedke.......... 
Swint - hoa r than 7 -~ Rae or Feed water heater, T. C. MeBride.......... 7 | Typewriter No. 2 
Bottle, non-refillable, F. M. Arrington 7 x pe yeh Feed water heating system, T. C. McBride.. | : 
Botth non-refillable, E. T. Griffith Perfect regula- | booed water regulator, Mumford & Anthony . . 7 3. ee 
Bottle-stopper, F. R. Magan Feed water regulator, R. Learmonth. pe er 
tottles or jars, metal cap for, C. A. Calleson Fence post, C. A. Reed...:.......... Z 4 og em) a 
Bottles, ete., stepper device for non-re- Fe ethies +r manufacturing carrier, A. J. Sack- ture, including 
fillable, J. Guthrie ER. 0.6.6 b 06 bcd ceseeeRsecoesvuseesescogsse 
Breastpin pin-tongue and hinge-joint, G. H Fifth Wheel, J. WUPMB. cc cccccccccccsccsccss Price, $40.00 
Vilford 731,245 “as Fire alarm, automatic, D. Beaulieu........ ‘ 
Brick, tile, or other machines, machine for Highest Deemer, Bs Geeved, GC he cc ccccccceccececes 7 SUN 
feeding clay or.other material to, C. G. erator Set, Paris Exposition,1900. | Fire escape and table, J. E. Burns.. 
Rust = eeenee 7 a Gold Me rom Pan-American Ex-| Fire escape, portable, W. B. Field....... TYPEWRITER 
Bridge, bascule, J. W. Page...... 731,321, position, 1% Geld Medal, Charleston, § Exposition, 1902, Fire hydrant, W. W. Corey, reissue........ “ COMPANY, 


< ~ | Firearm ejector, C. W. Bartholmes ‘ 
Firearm, recoil operated, J. M. Browning. 


Brine, purifying, Gaff & Gent 239 B’way, New York. 





There is never any question 











Brine purifying apparatus, Gaff & Gent ‘ we ‘ Se 
Brush wiper and holder, painter's, J. Doma- about the quality of a @| Fireproof construction, N. Pelligreen........ * —~ CRIPTION 
gola . 31,288 = | Fireproof flooring, N. Poulson.............- MATC H “FACTORY. —DES R I ) 
Buckle, belt, J. Ueding ; 'B. F. BARNES 4g” | Fish line reel, BE. D. Rockwell.......... : of an English factory. SCIENTIFIC AMERICAN SUP- 
tuilding bk W. D. Kilbourn 0 ®/ Fish trap, O. Watson........ 31, PLEMENT 1113. Price cents. For sale by Munr & 
Burner, Stites, et a ) |'UPRICHT DRILL. 3% Fish trap, floating, Miller & Wallace....... 730,949 Co. and all newsdealers. 
Cabinet, Woodruff The tool here illustrated is our 20-inch pH Fluids oc fluid mixtures, apparatus for heat- nid 
Cables, water tight union for lead, G. L Drill, and we guarantee it to drill up to s a eae 31,336 66 59 
Martin lineh in steel and 4 inch in cast iron “| Flushing apparetus, R. F. ‘Gillin occtececes 731,107 
Calcium carbid, preparing, E. F Price al a good gait and without strain. We “ Folding box, Z. B. Webb, reissue............ : 
Calender roll safety clamp, H. A. Owen pee Pm oy od sizes and —_ be gied to ee = eg oo oes . 731,16 5 
Camera, film. D. Graf 731, 046 send full data on our entire line to Friction brake, A. E. Reynolds 7 
Camera lens beard guide and holder, D | interested people. Fuel-feeding mA BI L. K. Davis.730,! CHUCKS 
Graf : 731 47 | B. F. BARNES CO., Rockford, TIL — ~ | Furnace charging device, blast, M. W. J = All styles and sizes. 
Camera, ocular, W. G. Randall 7 | rT ONS ge tig a Say ee arr 
Camera shutter, W. K. Holmes 73 | Furnace shaving-feeder, J. C. Leary........ 7 ls f ¥ 
Camera shutter, Fyfe & Odquist 7 66 Furnace ventiialahe door, J. Sidaway........ | Send for Catalogue. 
Cap body forming and seaming machine, Furniture, knockdown, J. Richards......... THE CUSHMAN CHUCK CO 
H. C. Black eeeeee eee . 7 Damm, Gees, BH. ©. Witt... ccvccsecs is > 
Can opener, H. Till . A new foot power that can be applied | Fuse-terminal, W. R. Goodman............. 189 Allyn St., Hartford, Conn. 
Can epever and fruit jar clamp, combined, _ to all light machinery. A kick starts | Game, L. B. Lewis.................+. : | i you want the best in 


Game apparatus, D. H. “Talbe rt. 


R. Fretwell 731,08 
Game apparatus, C. K. Clark.............. 


Cans or tins, machine for forming seating the machine and an occasional kick 
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flanges on, Moir & Robertson keeps it going. Send for our Booklet Garbage crematory, J. A. Forsyth. oes coene 73 
Cane and chair, combined, R. C. Dulin ~ Gas engine, J. M. Smelser.......... .. 731,236 investigate the 
Cane-cart, J KE. Gamalielson SLOTKIN «& PRAGLIN, Gen: matine producer, F. W. Mattheissen Ree 730'D41 “ 
Car coupling, G. C, Harlin 210A C 1 St N York. | Gas or other burners, apparatus for supply- Cham ion 
Car coupling, G. W. Smilite OA Canal St., ew York. ) 
‘ar co pling, 2 ” = —— ing air or other — a Eh “ap ~hpaied ccu ul tor rt) 
Car coupiing a. Dae e * _ pe r fluid or substance to, T. J. Litle Reset 7 A mm a 
Car coupling, C. F. Springer. » 731,415, |\ SAVE yYoUuUR FUEL Gas regulater, ©. ©. Wikee®......ccccsscees . 
Car, dump, J. V. Domingue... . ’ 4 You will find our GASOLINE Gas shut off, automatic, B. M. Sheets...... re “Descrt + any A Ket }— 
Car or other vehicle fender, G. Hitpwood 3 | Hoisting Engines a great Gas, treating, O. N. Guidlin........ work. , scriptir yklet free. 
Car, ore, A. Stuck! : | saving over ey and a per- Gases, cleansing fans operating on blast-fur- H. C. MacRAE, 
Car, railway, C. Zimmerman 9 | feet ical boon w nace, B. H. Thwaite.......... $15 St. Paul 8t., BALTIMORE, MD. 
, - re ry * J a i qeeset ond Maid Glassware grinding machine, E. C. E 
Car ye . ot. E. T. MeKai 731.204 | Both friction and gear Grain elevator, C. R. Benedict......... 
ar sea wold ment, By. uehalg folate, | hoist from 6 to 150 H Graining machine, molding, B. W. 
( ur ate} olding T. G. C lifford : | for mines, quarries, dock Gesghaiene, C8. wetter. seanbwacke Ss PLITDORF: SPARK ES 
sae _ ng wood, ete., retort for, P. L. } ete tee oer a > ' / Grate and smoke consuming fire <> 25 VANDEWATER ST.NY. x, * 
aure ; oo as oe ceondintenad ~~ a SE, Bis “WR c sc vcredtonceces ... 730,993 
] aa a " - Lenn, ey Ae G. 8 F e os i a r wis s = ant “ Grate, fire, 1. Schoeffler. gndeaseeeese 731,229 | = 7 
aroure Sapper > i we ay + Weber Gas & Gasoline Engine P.O. Box lli4a, Kansas City,Mo. | Grater and masher, vegetable, B. Hemstram 731,362 
ow > . 7 | ” | 
; ‘=: rat A . : L — eT Winter es 4 ——|Grinding machine carriage reversing me- | 1 e on ot a 
on? ore a os chaniem, Z. R. Tucker.............. ..+ 731,087 
ek dado wa to Le ““ PERFECTION” Hame, sheet metal, C. L. Wiedrich........ 7 TE L EPHONE 
Chien eve pretecter,, A. Suctienn, dt n GAS ENGINE IGNITER] lise, OSes 5 
Clasp, H. ¢ Frank 73 tate ony — ’ ae wa i | 
Clock, electric, J. A. Carruthers... .731,279, 73 Fully Guaranteed $12.50 ee aeen y N. Whitely. .. FOR SG_CoO 
, sth fs aan . we + ayaa a A rice Hay and shocked grain loader, combined side | We will send 2 telephones, 200 feet of wire, 
thie ter Ck oe tee se Runs in either direction. delivery, F. M. Conroy, et al............ 730,879 | and al] necessary staples, witb full instruc- 
p lothe : mol = Cintas _ ' 7 Brushes of carbon or woven Hay press, Ziller & Bouchard........ ... 731,010 | tons how to put them up and operate. 
ee oe b nt mm i. Sale 7 wire. Commutator easily access- Hay press, France & Tatum ............... 731,3 HIPWELL MEG. Co., 
} inte bP . eushtsling 73 } ible fr m top. Special prices Hay rack construction, H. kL. Ferris...... 73 Allegheny, Pa. 
Clutch, McHale & Prainnes 73 | on quantities. Send for Heating furnace, J. F. Barker. . Sedccored et 73 ° ka 
Cluteh, friction, Potter & Johnston 7 catalogue of dynamos, gas Heel protector, shoe, L. F. Riemer........ 3 | 
Coal compressing daviee, 3. 8. Ladd 7: engines, castin , etc. wer" q*.. -_ counter beating machine, HARDENS AND 
ock, gas, BE. D. Boos v 7 - L. Eaton...........+-- 5 él .- 73 | 
ps0 Bee RD spparatus aie ageten buat ss | GL.w. citespie & @o. | tinge, EB. W. Christ... 22.0 00.. Se Be Me BABABAN? JOUCHENS IRON 
ture o i. Eschwe , 731.02) 2% oe Street A is Eh, ME. 6 oscssccecssneccees ses Om 
Coke a oe AE. Mt t patie Sade) saree OSs Marion, Indiana Hoist, electric, F. Nather. 730,955 IMPROVES bart AND PREVENTS RUST 
Coke-ovens, pparatus for pushing coke from Hollow bodies, apparatus for forming | se erpe n- onthe tae Baaathaialle dec tomas aon Tens, ©. 6.8 
Wellman & Ernst 731.252 | . tine, K. Park ........0.seeees eee 731,124 | — eaomen oe ee a —— 
Coke ovens, combined charging and discharg i POTTER’S “‘SPRING’’ BRAKE BLOCKS. ae ,! king device, r.. swouiat 731,019 | Tt ee ee 
ing device for, C. H. Wellman, et al.. 7 Adapts the whole length of shoe to wheel | #°rSe Checking device, #. > -- 2 > ae ee | 
Compasses, pencil, J. H. Miller 7 under all circumstances. Does not squeak, Kollock ..... odevesececes oe 731,189 | 4 The MEDART ;< 
Composition of matter, H. L. Kubbernuss rattle, jump, or freeze up. Will hold rubber | Horseshoe, J. Dillon... seescenees 730,885 |» BOAT BUILDING q 
Compound engine, G. B. Petsche wear shoes without bolts or screws. Special | Horseshoe attachment, E. L. Abbott........ 730,855 | q : 
: . ie ; ‘ } Concave Shoes for Rubber Tire. Mor an | Horseshoe pad, R. P. McDougall............ 731,414 | 
onerete buildin Hor vac e for ok ’ ’ & fol, 
Con wet a ¢ te — z achin mold =: ' Potter, Fishkill-on-Hudson, N.  ¥., "eX Hose jcaniing. - | See. :..... pecesecce MORSE MATERIALS q 
ng nolo raimer Ree a — ‘Qa iaaiep pat =) bring boat construction within the 
Contact device, H. R. Sargent Hose holder, J. C. Garvey............ ... 731,172 q range of amateurs, at a sinall cost. 
Conveyor, F. BR. Willson, Jr GAS ENGINE Hose supporter, D. Basch............ ... 730,863 , Cag “se ‘ 
Copying apparatus, carbon, J. W. Irish Hot water boiler, air tight, L. & S. Mayhew 731,380 / 5 ; Tachts, Launches, Row Boats. 4 
Corn erlbbing apparatus, W. C. Tichenor 7 Hydrocarbon burner, incandescent, E. Leh- Send stamp for catalog. 
Corn husker and fodder shredder, J. R. Hall 73 —)e ae — oe eS ee Bsnnreninsame 2 ap > FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 4 
Corn husking machine. L. D. Swart 7 ndoxyl, making, P. E. POTTOIE wee ccscces 131,589 
é pes a oy te ir cane, ete., manufacturing Ink reducer and making same, F. Fisher.... 730,897 Ml ln nan nnn ir nt nnn rn tnnn nnn 
products from, V. Drewsen 7 Rk well, EH. G. Bqwbres: ..o.ccccccccccsvess 731,240 
Corset, D. Kops, reissue LATEST TYPE RECT MANE | Insulated joint for railway rail Joints, B. G. . 
Cotton compress, R. D. Crow 7! Ded Mesine. Adtemebiin or Heatianan’ Braine .. .... 731,016 50 YEARS 
Cotton gin, J. Brandon 73 Engines. Fully Guaranteed, — Iron rods for making ladde rs, , ete., machine EXPERIENCE 
Crane, wharf, J. W. Seaver, et al. 73 ) J Write for Circular for bending and twisting, W. A. Ehr- 
Cultivator, G. A. Steinback 7 y = The Carlisle & Finch Co., manntraut ......... ses eeereceeeees . 731,204 
Cupola, T. Holland " 731,2 c— : 283 E. Clifton Ave. c om r Ironing board, L. B. ¢ Jake... eee 
. incinnati, Ome 
Curtain banging apparatus, window, T. E | Ironing machine, W. M. Barnes. es eee s 731,267 
& J. C. Shevill 731,410\ oe ‘ x m | Ironing machine, D. H. a pede Soren 731,269 | 
Curtain pole, G. W. Wise ; 731 253 | SHOE BLACKING.—FORMULAS FOR | sar, F H Gibson... Mcukichesc sat 730,903 
Cuspidor, fountain, J. V. Trenaman 731.246 | hquld and o— eceing are ive n in SU ‘Nt EMENT | Journal bearing, M. L. Host. nie. On . 731,054 
Cutter bar section, self-alining, G. L. Phelps 731,068 | ; ae 1213 and 1239. Price 1) cents each. For sale| Keyboard instruments, means ‘for modifying 
Cyrele, motor, Nechlediel & Pawlitschek 731,207 | bY Munn & Co. and a tt newsdealers the action of strikers in.mechanism for 
Dam, irrigating ditch, C. D. W. Smith 731,077 | ~ ——— — playing, R. W. Pain........... 730,958 
Dental engine attachment, J. C. Holson 731,302 6 H pP Kinematographic pictures, means for “exhibit- TRADE Marks 
Dental flask press, W. Finn af 731,030 bg bd Se Sie Gas, IIc oc we ncdrdocedacesic 730,964 DESIGNS 
Dental pliers, C. 8. Case 731,337 AUTOMOBILE Knitted pants and their manufacture, Mid- CopyrRicuTs &c. 
Desk, achool, J. A. McLaughlin 731,206 i i no én ccnen 6oenn ddan oe 731,381 ; snot 
' , Anyone sending a sketch and description may 
nee pehool or re Robbins & Poyner 730,973 MOTOR Knives, forks, or similar articles, manufac- quickly ascertain our opinion free whether an 
Diamagnetic metal from sands, etc., separ ture of table, H. Joest nakGhedGd demande vee 730,921 invention is probably patentable. Communica- 
. ating, B. Gates complete with trans- | Ladder, flexible, W. A. Ehrmanntraut...... 731,293 tions strictly confidential. Handbook on Patents 
Diamagnetic separation, E. Gates. .731,036 mission and float) Lamp, BE. P. Brown.............scccecccees 731,275 sent free. Oldest agency for securing patents. 
feed carburettor. Lamp, electric are, R. Fleming............ 730,898 Patents taken through Munn & Co. receive 
Diamagnetic separator, E. Gates $185. 00 Lamp, electric are, J. L. Davies.......... 731,025 special notice, without charge. in the 
731,028, 721.089. 7 31. 041, ee GO INS 5 bcc echenccesec eee 731,233 4 re +4 
Dish washing machine, J. G. Cochrane... .. Pierce Fneine Co., | Lamp, miner's, T. Gossack............. -«+ 730,907 cienti ¢ me Can 
Disinfectant, G. Chism aosene Racine. Wis. Lamp, multiphase arc, R. Fleming. . ee hd 
Dispensing apparatus, D. B. de Waltoff.... 7 Lantern and foot warmer, safety, J. M. Dar- A handsomely illustrated weekly. Largest cir- 
Display box, F. W. Smith até age NG Ad.te helene Gad ad ohabddish diane diets 731,024 culation of any scientific journal. Terms, $3 a 
Display cabinet, package, J. M. Callander. . a AIR PU. Lenters, tubular, F. M. Stevens............ 730,881 year; four month’, $1. Sold by all newsdealers. 
Ioor hanger, H. L. & H. J. Ferris........ 7 _ i i i, Mn a: 4 odo na peeeenddosesic 731,390 
oor atop and seeuter, J. H. Coffman... -. Latch, gate, ©. i ieitwen..20222222.220. 7303904] — MUNN & 00,361 sroacmay, New York 
wor, swingin, Fo Be FOR o pocdoncere obee ington 
m sing, 7 (Continued cn page 498.) Branch Office, 625 F 8t . Wash D.C. 
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—— -- — —_______. 
Latch, gate, G. W. Merker..... cépvesenkess Loa of oe 
Lathe die head, R. M. Nuttall..........++-- 7 ee ee 
Leather dressing machine, H. C. Lavington.. 730, 931 sateen 1s para g 
Letter sheet and return sheet, combined, R. ue owe aa slap 
Ri RAMEE nan eskn giv eenwes cehereg seed 730,933 ILLUSTRATOR Ww tch Out ! 
Late belt, F. W. Keen... ....0..-02-cesecess 731,058 | Hl Wecan assist anyone to real- a 
Life belt, pneumatic, J. A. Malmgqvist.... 731,314 ise his ambitions. “Struggies : | 
Sanh comnontiee, time, E. Newman........-- er be: vgn dhe ak oe — { if you want to get what you are pay- 
Ane lock, J. Simmons .........--++++e000 31,é , : ‘pe 
Liquid transfer apparatus, B. Ready........ 731,071 mee ee ‘apne ‘ ing med Re Se + bu 
i OURING CARS Loading apparatus, F. B. Metosh.... 730,316 book is free. It shows you 4 none but Real Go atches with 
Loading machine, J. E. Jones.........++-+05 731,371 how, during spare time, either of these stamps on the inner 
Motors actually develop 6 horse power in Lock. See Line lock. Cae e. set surface of the cases, 
practice—not in mere estimated strength eS ee s acters recs sebshe ot roefreader, 
That makes the Rambler the most powerfu: ROME EE sw ccc ee nageacatsasess vi 731,112 DI vg Md rg 
motor car built fox its size and weight. Loom, J. ©. Braaes.......ccscccccccccccccce 731,274 : Engineer, 
Loom, lappet, C. A. Littlefield.............. 731,377 Mention the profession 
Loom picker stick check, T. BE. Norman.... 731,120 in which you are interested, 
Loom protector mechanism, E. 8. Stimpeon. 731,391 pe Net onlbeeryee see er Bey 
Loom warp beans, journal bearing for, 0. L. tharede. P & 
ES vicki ar Gia aah ides want vere 731,123 we a 
Mail-bag catcher and deliverer, C. R. Haw- Y i, : 
kins hkeen tN ee eet, sa cs'eee ck 731,180 —— ba “Accurate-to- ober 
Mail box, S. A. Jomes.... sees eeeeeeeccvene 731,372 
Mail box, rural, Mackengle & Pense.......- 731,061 | — = 
Mail conveyance, rural route, J. H. Gross.. 730,909 GASOLINE AUTOMOBILES. — VALU- eb 
aap, 3. F. Mages. cheinmion ie Hiliey.... ee able illustrated articles on the above subject containing Yo of oft 
Measure, tailor’s, Fairbanks & CY--+- foes | many details of the motors and venicies are eqntained 
Mechanical movement, G. Holliday .......- 730,915 | in SUPPLEMENT Nos. 1 “ 205 and 1311. 
Mechanical movement, A. Plagman ...... - 730,961 | Price 10 cents each. For sale 4 Suan Co, and all 
Mechanical movement, M. Burton ......-- 731,277 | newsdealers. Wate. eS 
Mechanical movement, J. F. eee = 55° ee Lah 
Medicine wrapping film, M. Kobayashi..... 730,926 . oe 3 DP 
. Metal-pouring machine, W. 8S. Mather..... 731,062 ents Wanted the only complete high-grade watch; 
The test of a motor is its efficiency—its ac- Metal shears, T. F. Lippengood.......... 731,312 . Rider Ag e and exhibit sample bicycle case and movements made and 
tua), not its estimated horse power. Motor Metal working appliance, J. P. Johnson. 731,305 : 103 Models high grace $9 to 15 fitted in our mammoth factories. 
efficiency is only one of the Rambler points Me _ — = aaynentes oe - xtracting, 731,160 WA 1901 "02 Models best makes $7 to $10 You can learn all about the Copyrighted 
of excellence. Metals, “uniting -s Dick. SLE ae 731.100 p HAND names whic h are engraved on the move- 
Our illustrated catalogue tells of others. Metallic oxids, ” apparatus for making, M. ( Mimnkcaantr modetesonasnen gs tots meats if you 
Pa nm f\ R ee ‘ P 
Let us send you a copy. Jacobi co aseeses ces eeeeess eee eee ae + 731,055 an apereval and 10 day’s t trial Send for our free bookict, 
Milk product and making same, J. W. pithout a ry in advance. The Care of a Watch.” 
Thos. B. Jeffery @ Co. ON Sg A 5 lb a SRM ya LM LAT 730,888 WA BICYCLE taxing orders 
Kenosha Wis U Ss A Molding hollow articles, means and appar- WA B ‘at once for bargain list and Dueber-Hampden Watch Works, 
, S., . . . atus for, C. Huber........ccccccceecess 7: our wonderful special offer to agents. 56 South St., Canton, Ohio 
Molding machine, F. W. Hastings....... 5 1: res, equipment, sundries, half price. ot., mn, . 





} « 
RS TTL IL A IS Mop wringer, E. Chaquette..............++ 7 


Mowing machine attachment, Middleton & 


AUTOMOBILES #:#0'0° in 








= “ ‘ DY doce ccuden <4 meswanetebadescae 730,948 ond-hand Autos and Motor Cycles. All makes 
THE INTERNATIONAL Multispindle machine, automatic, F. M. and -tyles. If interested write for Automobtie Cutatoene 
dept. SPC, 









BUD “widgocicc cogs ed egeoepereceges encase 
Music leaf turner, Hutchinson & MeNeir 


(MEAD CYCLE COMPANY, de, hha 
Music pocket, portable sheet, F. W. Parkin 731,214] 1 by BCmRIG HEATER.—A VALU. 


Music sheet spool, automatically adjustable, able paper, with working drawings of various forms of 
P. ‘Wuest, Jr... . $1,261 | the electrical heaters, including electric soldering iron, 
Musical instrument, 2] electric pad for the sick, etc. 6 Wimsteatiche, SCIEN 
Neck and ear muffler TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents. 
30, 027 For sale by Munn & Co. and all RANK 


KEROSENE OIL ENGINE 
is the most simple, compact and power- 
ful ever constructed tor practical pur- 
»08es. Needs less attention, is less lia 
»ie to gei out of order and is cheaper 
ty run than any engine manufactured 
Simple, durable, economical and relia- 
ble. Notning but ordinary Kerosene 
Oil required to run it. Safe and easily ; 
operated. 
International Power Vehicle Co., Beet OS et ee re 
STAMFORD, CONN. fae a A eee oe 
—_ —— | Oil burner, R. G. Speer...... re ee 
Oil burner, F. Saffell........ sv etn’ 


Oil burner, W. H. Wafer.......... aN 
FLECTRIC Opera glass, Riglander & Blan 7 
Ordnance firing attachment, G. Gerdom.... 


30, 882 : 
‘ Cur 












combined, J. C. Seott 


Nozzle, spray, A. yy ROGGECP 2s ccciccccce 
Nut and washer, vehicle spindle cap, G. _— - 
31,196 











- 
Make & Gas 





AIAAsI44 





31, "403 for cooking with the 
Organ stop-actions, adjustable thumb-board KHOTAL 
31, 080 


AV LERS | for combination, C. Stollewerk......... 
Overseaming machine, J. M. Merrow...... 


Package, original, H. W. Pape...........- 


Blue Flame Kerosene 
Oil Stove. No wicks, 














Crane Book M Packing, C. B. Rush..........-.00++s0+: Rtn es 
Een alana if you write Packing box, W. Berryman...........-.- no odor, and no . ‘ A 
PAWLING & ARNISCHFEGER Packing rod, J. 8. Klein smoke. Gives twice M P t 1) t t 
| 162 Clinton St., Milwaukee, Wis. Acorn a ar ie a the heat at less than OvIng iC ure emons fa 10ns 
. 731,099 half the cost of gas. Have you a new device!that requires an expensive 


By, MOORE, CE Ge rirrnccoccrccesecece 
Paper box covering machine, R. A. Thomp- 
GO ccc ccccdcvecétncdccccveccsuccecvceses 731,140 


Paper .cutters, clamp coupling device for ona Send for Catalogue Canvassing Mutoscope 


automatic, C. Seybold............... o< 
Paper cutting and folding machine, 8S. D. THE KHOTAL BURNER CO. It’s a wonderful salesman and a great saving. 

R S63 sce ae Write for full particulars and booklet. 
Paper server and paper package therefor, 197 Fulton St., New York AMERICAN MUTOSCOPE & BIOGRAPH Co 
ROTO, Ts. HOG 0 cess. cctctosesscees 730,997 ree 3 11 East 14th Street New York. ee 


demonstration to make asale? Why not let us take a 
Price $3.75 moving picture of it to be shown in our little 








1 
_ 




















ae Se SS Peer ee 731,151 

Pattern plate for folding and marking gar- ee ar ean oS 
ment sections, I’. J. Menahan.......... 731,413 

Pedal attachment, A. J. Hamme............ 732,358 

Petroleum burner, J. Frick...............+ 731,170 Th O DSM BI 

Photographic lens system, E. Lohmann.... 730,987 ary 


‘ 
7 
Photographic printing frame, G. F. Fraley. .7 
Photographie printing machine, H. Casler.. 7: 
‘ 
7 
7 


‘*The Best Thing on Wheets’’ 


Price 8650. 





Piano action, upright, BE. Bornhoeft........ 


30, 5 
Piano, automatic, P. Welin................ 31,089 























a eo Pig oP ny a _" mh ai wei The style of the OLDSMOBILE is unique—the same individu- 
.16 Serene ’ J. 153 ality evidenced in its graceful appearance is shown by the 
Ps 2! wg "dma Sak a eeeeccsn* °° "15D distinct mechanical features of its construction. 

Pipe cleaner, J. *o : Kuhiman. IEEE 190 Write for Illustrated Book to Dept. 21. 

Pipe cutter and vise, W. G. Wilson........ 257 OLDS MOTOR WORKS, - DETROIT, MICH. 
ea ee. spherical, Board- — Factories: DETROIT and LANSING. 

Pipe or hose coupling, C. W. Martin b "379 

ame Oabem, Es. Bi. sob ccccvccescccsse 31,031 


einer or shape tock, A. Ryden ‘ = . ] Wi L h e ege 7 

*‘lanter, S. B. Sw PS errr s 731,243 

Stentor, corn, P. T. , Monson 30,950 WireC oth, ire at 8 Scientific American 
Planter, corn, W. S. Graham.............. 731,355 ° 

Plaster package, F. F. Hawkins 


‘ ’ ‘ 3 730,911 e 
Plastic material, manufacture of ornamental 
articles from, J. F. Whitman.......... 731,254 Electrically-Welded 

















Playing ball, ©. BB. -BiMett......cceccscede 731,026 

Playing ball, A. E. Barnhart.............. 731,154 ° e 

es UU MDa ie ceded ceccsécdest cess 731,017 

NN oe MN Sc s's 00 05 055kc030040000 731,067 WwW Fa b 

Wl ME wiasccceccs cs esesesveen 731,359 ire rics 

Plow, disk, Harrison & Hinch............ 731,179 

ee, A, We Me OM ck ccccccdcscces 731,177 of all 

Post. See Fence post. and Perforated Metal Kinds 1876—1902 
Power translating device, W. 0. Worth.... 731,007 


Power transmitting mechanism, I. Lehman Manufactured by 


730,935, 730,93 
> ing device x . » ae CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. 
E rinting device, rolled wrapping paper, E. 391,988 leeds tiie Youn Padosee Rie Sudnse 15,000 Valuable Papers 
















i . cake pubsbives aes Od a0 48 60k 045 6.04 7: 
Printing machine delivery mechanism, R. C. 
Annand .... : heey dphtege tes 730,857 x 
Printing, pre paring ‘metals or alloys for 
lithographic, © 0. Mtrecher......-++..+ 731,082 | comme gpaetine JUST PUBLISHED. 
7 2 Printing press delivery apparatus, W. Even- U 
Any stenographer can easily eee eee heyy pron pitta 730,892 oS. rumpers 
be a 2 ° 4 Printing press paper cutting and feeding © only onecent. A woman y ph ey iti +e ~ur eata. 
save twice her vacation time St > peepee ees 730,976 Eg FG LARGE edition of this new cata 
: ded > 2 Propeller, vessel, B. Charles............+++ 731,020 ‘attention Safe. Reliable, logue now ready for distributio 
in a year by using ito. iatenkme ho. Wes... 731.066 Prurable, Simple. 108 aay tion. 
Proning implement, W. T. Woodyard...... 731,147 =O: Witte Iron Thousands of new papers are 
Ms BM cpocvcoceciervcsacscvess 731,288 ie Pe « Co., . Pa . ° : ” 
Ghe Smith Pump, auto.natie duplex steam, A. Jack.... 730,917 ims F517 West 5th St., | listed in it, bringing it uptodate. Sixty 
Pump, centrifugal, E. W. Brooks.....:.... 731,005) A/ j \, Kansas Crrv, Mo. JP ‘ 
Cat. E. three-column pages. Copies will be 


e Pumping system, J. G. Steiner...........-. 731,241 , a. 
Puree or pouen, J. PP. Emtber. ....ccccccccss cf  ___ as an eee ee ES OR eT : ° 
remi1er a ke Meee 28st 731,347 mailed free to any address in the world 
a Oe Reena Spe cco SOl,1e . wh 
I Meee ae THE LACKAWANNA hand on receipt of request. All Siipplements 
J. 


T ewriter Railway automatic signaling apparatus, am P we ni ; 
yp One, Two, Three, Four Cylinder Motors listed in catalogue can be supplied for 


ED dala chnadeicd indent aed oe 

















. Railway construction, P. Dunwald.......... 7 t ; 
: : en cents each 
in preference to any other. Railway, electric, W. M. Brown........... 730,800 /490 16H. P| ; ; 
P ” mead Railway rail, J. G. Wentzell.............. AUTOMOBILE & MARINE 
I Railway rails, joining or connecting, Koehler a ee te 
t saves time PRA corey 730,928 . “ - 
ray switch & : An every day, long distance motor. MLN WN 
‘ F re ae adjustable bridle rod, Law- 790.988 eerie teomess aboald inventionte. & co., 
In operating the machine. Railway tie and means for connecting the LACKAWANNA MOTOR COMPANY Publishers, 361 Broadway, New York. 
In putting in and taking out rails thereto, metal, Smith & McKee.. 731, 1453 Niagara St., BUFFALO, N. Y. 
ork Railway track sand guard, J. P. Newell.... 731,320 
Pet . Ram, hydraulic, H. Culpan..............+: 731,285 = 
ing corrections. Razor, safety, H. Wileox..............00.- 731,090 Th 
In making corrections Razor strop, G. C. Blasdell................. 731,402 e ateriess nox 
In cleaning type and hands. Reaping, mowing, or binding machine fin- 
Se 0 ree pee ae 731,344 SIMPLICITY 
Receptacle, transportation or storage, R. C. 
Who pays for this time? SO io eae atte rile pe 731,150 RELIABILITY 
a for head, search, or other lights, : 
Better send to- day for our little I en ey ee a 731,084 co NVENIENCE 
book which e xplains typewriter mestenee ce set, E. F. Northrup.... 731,209, 731,210 
truths you ought to know. Revolving screen, V. W. Mason, Jr......... 731,315 Te success of Our ar potent air epoltng oystem hes bean thorough- 
Ring frame spindle, T. BE. Leigh.......... 731,111 ety ee ee ae. as 
The Smith Premier etry machine, M. W. Wilkins........ 731,399 ead iatenguaanbtecapbag a saan atalegue dn application. 
oasting furnace, muffle, F. Meyer........ 731,114 
Roofing, ‘metallic, Armstrong & Morton.... 731,264 KNOX AUTOMOBILE co., 


| Main Office and Works, SPRINGFIELD, MASS. 


f New YORK AGENCY :—H MM. Davis, 146 West th St. 

Boston AGENCY :— Reed-Underhill Co.. 41 Stanhope St 

SAN FRANCISCO AGENCY :—Nat'l Automobile and Mfrs. Co. 
2% Fremont St, 

PHILADELPHIA & PITTSBURGH AGENCIES yal Bros. Co. 

CuIcaGO AGENCY :—A. C. Banker, 46 Wabash 


T ewriter Co Rotary engine, J. C. Beckfiel@.............. 731,155 
yp . Rotary explosive engine, R. Cumming.... 731,286 
Rotary steam explosive engine, D. P. Fu- 
287 Broadway, New York EN _ ERI ERIE 6 TNE A OAS 
Roving can, E. Andrews 


(Continued on page 494.) 
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Rule or scale, universal weyemed w. r. 
| EGMUGED. cocccn.c coctsecses eccccsesscccec’ 731,811 
"SH AVING, Ruling machine, A. Keach..... encscosonseé 730,923 a ua € 00 S e 
Safe, domestic, M. M. Enders..........++++ 731,027 
SOA P Salt box, animal, U. Heater...........+..+. Seas cs 
Sand guard, BE. L. Degree.......+.+.-+++00> 31,345 
Sandal strap turning machine, A. H. Hig- a 1902 EDITION 
SD . as venkasewel Chee,< 60009000006 os ote 731, 
N B Ss Sash holder, L. T. Wever........----«+++05 cae All the World’ S Fighting Ships 
Sagh lock, A. B. Ayer... cocscscisccesccces 731,266 
}@ urning : ensations cn, a> Iie Aas cccdceesisssrersas 731,317 By FRED T. JANE 
**Having used Williams’ Shaving Soap for years, Saw, buck, = ng adecscncenss 731,324 Author of the Naval War Game (Kriegspiel) 
I can especially recommend it to those who have a Screen. See Revolving screen. 730,895 | Used as a text-bock in Euro navies. The only 
oS . . . Sectional boiler, BE. M. Fancher..........-- 30,895 Pe oe t aol i ee Se vine is 
tender or sensitive skin, as after shaving I donot notice Seeding machine, C. N. EB. Gray.......:.... 730,908 ebsolu ely correct and complete work of the kind pub- 
p*T i sensations ’ ‘ 2 aps cause.”’ Seeding machine, broadcast, C. N. EB. Gray.. 731,404] | 
the * burning sensations ° that other soaps cause. Sewing machine feed, J. M. Merrow...... 0°945 | 36M Pages. Over 3,000 [Mustrations. Oblong Quarto. Uloth 


Soid in the form of Shaving Sticks, Shaving Tablete and Shaving Cream 
throughout the world 


Glastonbury, Conn., U.S.A. 


THE J. B. WILLIAMS CO., 

















“The truth, 
the whole truth 
and nothing but 

the truth” 


in time telling meany 
the time av told by the 


ELGIN 


WATCH 


Every Elgin Watch is fully guaranteed. All jewelers 

have Elgin Watches. ‘‘Timemakers and Timekeepers,’’ an 
illustrated history of the watch, sent free upon request to j 
ELGIN NATIONAL WATCH Co., E.ain, humors. y 


WELL omits | JNvesTors 


desiring to realize the Large Interest and Profits 
ible in legitimate Mining, Oil, Timber & Smel- 
Over 70 sizes and styles, for drilling either deep or pose ay wD ee. 
shallow wells in any kina of soil or rock Mounted ter Investments and Dividend-paying Industrial 
on wheels or on silis, With engines or norse powers Stocks, listed and unlisted, should send for our 
Strong, simple and durable. Any mechanic can Booklets, giving full information, mailed free. 
Operate them easily. Send for catalog. 


DOUGLAS, LACEY & CO. 
WILLIAMS BROS.,, Ithaca, N. Y. Bankers 2 Brokers, 66 Broadway, New York 


Our Publications on 


MARCONI 
WIRELESS 


WE KNOW—That the American Newspaper reader is an intelligent, 
reasoning and reasonable human being. 














VE BELIEVE—That he is willing to acquire knowledge, even 
through the medium of an advertisement, 
fairly and fully stated. 


WE HOPE—To have the opportunity to instruct the readers of this 


honestly, 


paper 
inviting and profitable 
published : 


field for investment. ‘To that end we have 


1.—' MARCONI WIRELESS.’’—s6 pages, 32 half-tone cuts. Handsomely printed 
and bound. An ornament to the library table. 
2—‘THE WEEKLY MARCONIGRAM.” A periodical presenting a day-by-day 


history of the progress and development of the Marconi System. 

A LITTLE BROCHURE, containing much historical and statistical matter of 
interest to a possible investor. 

J A VARIETY of minor documents. 


~ 


WE DON'T WANT YOUR 


unless you are convinced that by investing 


WE WILL SEND FREE OR CHARGE 
Any one or all of these publications, for 
the asking, provided you mention the name|it in the securities we offer you, you are 


of this paper. Don’t write for them unless| benefiting yourself and your family. In 


you are truly interested. order to fully inform you of the present 


We are offering the public an opportun-| status of the Marconi System, we have com- 
ity to take advantage of the great possibili-| piled the above publications, and are pub- | 
ties of Wireless Telegraphy as a means of| lishing ‘“‘The Weekly Marconigram,’’ in | 


profitable investment 





An investigatien on 


your part will demonstrate that more mon-|ed. Our Correspondence Bureau will an- 
swer any and all questions and furnish all 
information in reference to the 
Marconi system and the Marconi Wireless 


Telegraph Co. of America. 


ey is to be made in a few years out of the | 


Marconi securities than is possible by any | desired 


other medium. 


Address Correspondence Bureau 


MUNROE & MUNROE 


Broad Exchange Building, New York 
Gaff Building, Chicago 
Canada Life Building, Montreal 





MONEY 


which each stage of development is record- | 


| Typewriting machine tabulating attachment, 


if facts are plainly, | 


in the matter of Commercial Wireless Telegraphy as an 


| Vessel, life saving, F. & B. E. Terwilliger 
Vessel skylight, W. B. Stearns............ 
Wagon brake, C. M. McCoy............-4++ 


| 


| 
| 





Sewing machine trimming device, J. M. Mer- 


SED . dons 0b660606 50600600 0000 6b4000000.06 730,946 
Sewing machine trimming mechanism, J. M. 

ED « c0b. 00 cebbG640606506400060066000 730,947 
Shaft coupling, angle, 8. W. Robinson...... 731,225 
Sharpener, disk, T. M. Anderson............ 731,263 


Sharpening device for’ moving knife blades, 

Gubler BGOY 2. cc ccccccccacescces 
Sharpening machine, drill, J. Retallack.... 
Sheet metal cutting machine, Chambers & 








MNO “vc cccccccndecccescoccocesoesese 
Shelving, G. W. Sues 
MIE, CO. WORST. occ cc cc cccccccccccccsgececs rf 
Shirt waist, J. M. Ide... ..c.cccccccscccece 731,369 
Shoe, leather, H. C. Jemney.........+.0-+05 730,919 
Shutter or door, relling steel, J. H. Swear- 

EMBOP  cccccccccccccccccscccccecccccs 731,328 
Sign, automatic door, M. "i. Ric hardson. 731, 129 
Skirt, riding, M. Weingarten.............. 731,250 
Slicers, self-feeder for fruit or vegetable, 

B. J. BVOMS cccccccccscccccscccccccccsce 


Smoke consumer, J. M. Kersey...........- 
Smoke consuming apparatus for furnaces or 
boilers, C. G. Bracklow, et al.......... 
Smoke stack, reversible, S. T. Walton... 
Smoke stacks, derrick for raising, 
MOMEMOP an ncccccceccceccecceeeccrecccece 
Snap hook, W. 
Snap hook, C. W. 
Snow plow, C. L. 
Speed indicator, 
Spike puller, W. 
Spinning and twisting machine, combined, 
IE 0 6:5. 00:05. 0000668000-665 8-08 731,272 
Spinning machinery § yarn 
Schackleton 
Sprayer, hand, A. O. 
Stamp, portable hand, H. E. 
nolds 6.606 464058 0b B0.088 
Stamping machine, F. H. Rickards........ 
Starching machine, W. Hess, Jr............ 
Steam engine, compound reciprocating, W. 
L. Cassaday 
Steering and retarding mechanism, barge, I. 
> BMMEE ccccccesccceccccescesccece ee 731,110 
Beep Jotet, G. A. WebSPecccccccscceccsvcese i 3U, 990 
Stereoscopic apparatus, W. 
Stirrup, Treas & Kinzy........-...eseeeee- 
Stone dressing machine, 
Stopper extractor, S. Clubb.............+++. 
Stove air heating attachment, D. H. 
Stove, gas, M. B. McCleery.. 
Stovepipe thimble, J. S. Brown.. 







Freeman. 
& H. S. Rey- 





731,050 


730,873 










Striking bag support, J. F. Maynard........ 
Surgical appliance, L. G. Tandy....... “s 
EE, Ths “Wis. WOEc ca cccdeneneccense 7 


Telegraph instrument, M. pans 
Telephone circuit, F. W. Sorg.... 
Telephone system, electric, H. D. Currier. 
Telescope, G. Fecker.......cccccccccccccccs 
Tent, sanitary, S. A. McIntyre 
Theatrical stage, H. W. Bishop. 
Thermocau.er, L. Wirsching .. vote 
Tile, floor or wall, L. R. Blackmore...... 
Tire hose coupling, pneumatic, C. G. E 
WD cownccecvacecda 


Tobacco-cutting machine, M. Himoff........ 731,183 


Tobacco oa machine, plug, R. M. Vaugh- 

an. ae OTTIT TTT Tree 731,144 
Towel-rac ok, OES RENE 731,343 
Toy, 0. C ° 
Toy, O. F. 





Toy boat, A. M. Royse 
Track gage, A. M. Carlsen... 
Track switch and block signal, 
H. Hollis Nehaneaea . 731,301 
Traction increasing appar atus, e ele -etromag- 
netic, A. A. Honey “ ..«..731,364, 731,365 
Train controlling apparatus, ‘automatic, Cc. 


7: 731, 097 


combined, 





Bergmann ..... gat testes eteeeeceeeees 731,013 
Tramway, vehicle, W. J. "Nev wman 731,119 
Teaee ares, J. FT. Comshes. ...cccsccccsecses 731,284 


Truck, automatic wheel car, J. C. 


Hoshor 


swing 





Truck, railway car, H. R. Keithley -aseeees 31057 
Truss, Tirrill & De Bevoise................ 31,141 
Tumbling mill or barrel, J. W. Fuller. 730,900 
Temmoling, J. C. Meem ....cccccccccccscece 731,198 
ee, Gh, SMe sccccccceccceesess 731,009 
Turbine, steam, J. Stumpf.......... 730,982, 730,983 
Typewriter chair, F. I. Chichester...... . 

Typewriting machine card holding platen, — 


G. We GERBMBOOR ccc cvescccccssccccsccs 


T. Oliver 
Valve, F. L. 
Valve, R. A. — 





Valve, automatic self balance ing, tT. M. Hen- 

ET <6 264 sine n pene é.6 ao ae aoe 731,363 
Valve cushioning device, steam, % % D. Love- 

Mh 44.004eheweswesbetootencocncees 731,193 
Valve, engine, 0. M. Carlton.......... 731,161 
Valve for valves and fire hydrants, auto- 

matic drain, W. W. Corey, reissue.... 12,123 
Valve mechanism, air brake, BE. G. Shortt.. 731,234 
Valve, pressure retaining, W. H. Washing- 

GU 6 occ reccan bese cgd oéakesicces gomue 731,249 
Valve, water supply pipe drain, J. J. May.. 731, 063 
Vapor burner, C. F. Jenkins..............++ 7: 

eer 7: 





Vapor burner, J. P. J 
Vegetables, etc., machine for « ‘cle aning and 
scalding, J. Baker.. ekeécbendqatwud 
Vehicle brake, G. H. Bardsly... 
Vehicle draft attachment, Akers & Wilson. 
Vehicle draft attachment, H. M. Zimme rman 


Vehicle dust guard, N. Kutz.............. 
Vehicle, motor, P. J. Collins.......... 
Vehicle, motor, C. B. Titus...... 


Vehicle running gear, H. L. Warner.. 

Vehicle running gear, H. M. Glenn 

Vehicle top shifting rail fastener, F. H. 
Delker 





Washer. See Locking washer. 
Washing machine, G. E. Muth 
Washing machine, T. Gray.............. a 

Water cooled rod and piston, J. S. Klein.. 730,924 











Water heater, balanced, T. ,0T2 
Water purifier, E. Delmouly...............- 731,346 
Water tube boiler, J. J. O’Brien.......... 731,211 


Waterproofing and rotproofing textile fabrics 

J. Williams 
utilizing, R. 
& A. E. Quickel............ 731,219 


731,002 
731,029 


Wave energy, A. Fessenden... . 


Weeder, E. G. 


Well bailing apparatus, oil, H. B. Martin.. 730,940 
| Well construction, M. D. Rochford.......... 731,130 
Well derrick, J. C. Knupp..............+.. 731,109 
Well drilling machine, G. D. Loomis....... 731,313 
Welt beating and inseam trimming machine, 

Th is BOE cdoccecsveceeescccoocccses 
Window, W. A. Brackett........ccscee200. 
Window, J. Wolfensperger................. 


Window cleaner, W. H. Cattelle............ 
Window operating device, Horst 6 Weber... 7 
Wood strip feeding apparatus, P. J. soecken 





Wrench, A. Newell ....ccccsccoccccccccions 
Wrench, H. S. Worden...............- ecccs 801,800 
Wringer. See Clothes wringer. 


Zine, obtaining, E. H. Hopkins............. 731,184 





DESIGNS. 


Letterhead or similar article, C. P. Bruch.. 36,369 
Mirrors, or similar articles, back for hand, 

HB. PROGRES occccccvccccccccsccese eves 36,365 
Ornaments, font of, T. M. Cleland.......... 36,368 


(Continued on page 497.) 
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This work has been re- 
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900 New Formulas. 


The work is so arranged 
as to be of use not, only to 
the specialist, but to the 

eneral reader. It should 

ave a place in every 
home and workshop. 
circular containing ful! 
Table of Contents wil! 
be sent on application. 
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EXPERIMENTAL SCIENCE. 


By GEORGE lM. HOPKINS 
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Pages. 990 Illustrations. Cloth Bound, Postpaid, 
%5.00. Half Morocco, Postpaid, $7.00. Or 
Volumes Sola Separately : Cloth, $3.00 
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$4.00 ver Volume. 

EXPERIMENTAL SCIENCE is so well known to 
many of our readers that it is hardly necessary now to 
give a descripticn of 
is work. Mr. Hopkins 
deciced some months 
ago that it = be 
precessary to pare a 
new edition of this * work 
in order that the many 
*wonderful discoveries 
of modern times might 
be fully described in its 
es. Since the last 
edition was published, 
wonderful develop- 
ments in wireless teie- 
raphy, for example, 
ave been made. t 
Was necessary. there 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
bly up-to-date, and 
this object in view 
some 200 pages have 
been added. On ac 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 


: : 
A Complete Electrical Library. 
By Pror. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Hlectricity. Put up ina 
neat folding box, aa 
shown in cut. For the 
student, the amateur, the 
worksbop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 


Agpanstic of ee 
138 pag . $1.00 
Electric Ter Makin . 140 
RR eae 1.00 
How to Become a Suc- 
cessful Electrician, 189 
pages, .... $1.00 
Standard Electrical Dic- 
tionary, 682 pages, $3.00 
Electricity Simplified, 158 Five rolumes, 2,300 pages 
mages, . . $1.00 and over 450 illustrations. 
A valuable ana indispensable addition to every library. 
Our Great Special Offer.—We will send prepaid 
the aoove five volumes, handsomely bound in nee cloth 
with silver lettering, and inclosed in a neat folding box, 
as shown in the illustration, at the Special eles ced 
Price of $5.00 for the complete set. The regular 
price of the five volumes ts $7.00. 








MAGIC Stage MMusions and Scientific Diver- 
sions, including Trick Photography. 
This work appeals to 
old and young alike. and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposés of 
the tricks are, =. many 
cases, furnished the 
prestidigitateurs t »em- 
selves. Conjurir large 
stage illusions, ‘Tre<cat- 
ing, s w or d-swallowing, 
ventriloquism, mental! 
magic, ancient magic, 
automata, “cunons toys, 
stage effects, photograph- 
ie tricks, — the projec- 
tion of moving photo- 
graphs are all well de- 
and illustrated. 
making a handsome voi- 
ume. It istastefully 
— and bound. Ac- 
nowledged by the pro- 
fession to pe the Stand- 
ard Work on Magic. 
568 pages. 420 illus. Price $2.50. 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL, 


for our Free Illustrat 
“CAN I BECQME AN “ELE 
TRICAL ENGINEER?” & 


We teach Electrical Engineering, Electrie Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical —— F hand home by mail 

ELECT. ritkGAL, ES NGIN EE Kk INSTITE om 
" 240- ae St. New k. 














The well-known PARAGON MPLITING 
OUTFIT, with accompany ing printed in¢ructions 
and harmless chemicals, enables amyeone to learn 
practical electro-plating ; it is adapted for leusehold 
use and smal! custom work. ow can wld 
watch cases, jewelry, ornaments, etc., ani silver- 
piite knives, forks, spoons, etc., and .: «el-plate 
smal! articles of brass and steel. 

ge with supply of Gold - - 

Silver or Nickel, 
with Gold and Silver and Nickel, - 


- - 92. ne 
2.00 
8.75 


Mailed on receipt of price by money ordet or wgistered letter. 
Circulars and prospectus free, — 





Manufacturers’ PLATING OUTFITS for fectory, workshop, 


and custom work. 


Address Department L. AGENTS WANTED 
ELECTROTECHNIC & CHEMICAL COMPANY, (Inc.) 


72 Washington Square, South, New Vor 


(7 OUR ROTARY MEASURE | 


Is the fastest all mrouad measure ; 
made. Measures curves of any kind as 
easily as straight werk. Accvrate, lasts 
ya life-time, anyone can useit An ideal 
measure for factory, office or home. Says 
one; “ Worth its weight in gold to a busy 
mechanic.” Limited time ody 81.75, 
postpaid. Your money back if not the 
best and fastest ali arc and mPasure you 
ever saw at any price. Write to-day 
for free illus’ rated circular, 

STECKENREITER MF. CO., 
96 Lake Street, Cicago, ‘™. 






AN ENGINEER'S “LIBR ART. 
An absolute Encyciopedia for Enginecrs o1 for Steam 
Users, Electricians, Firemen and Machinists, is the 
HANDBOOK ON ENGINEERING. 
By HENRY ©. TULLEY. 


Third edition, enlargt'} and revised, 5,000 @ pies, now 


ready. Sent anywh¢ on receipt ot prie, $3.50 
money back if dissati 900 pages. 400 fine illustra- 
tions, Thoroughly r ¥ and practica!. Handsomely 


* Poeket-book 
LEY & ©0., 


bound in leather and form, 
mg. Cc. 4 
1060 Wainwright .) 





See St. Lowls, Mo., U. 8. A. 

Py » Beat 
abs Pay Bes! 
ed attention only part of 
= big prices, Kaised in one 
ttractive for poultrymen, 

Iwomen. Send for "REE 

LET and leam this imme nsely 
industry. 





Plymouth Rock Squab .. 14 Friend St.; Boston, Mass. 


Seid For It To-Day 


Yor 
have 


find it always convenient to 
a useful ard iastructive book 
Montgomery & Co.’s Ino! Catalogue 
The new edition has 704 tnges and is 
copiously illustrated. Pocket size 4x 
gins Sent by mail for 25c. 
MONTGOMERY & OD., 
ulten St., New Vork City. 
I — me 
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“CENT per CENY” 


A Monthly Magazine for Investers—pri...+_ 
ing facts, figures and information in 4 in-| 
“hree 
ps or 


teresting manner—50 cents a year. 
months’ trial subscription 10 Cents, start 


silver. 


Mitchell, Schiller & Barnes.52 Bway. New York 


Sample copy free. 





Scientific American 
Building Monthly 


NEW VOLUME NOW READY 


VOL. 34-—JULY to DECEMBER, 13902 
A Monthly Magazine of Domestic Architecture 








Show case, C. Gan 


Speons or similar icles, ‘fandie for; Crees 

& , COU, sds dics te Genes dgced < ' 36,361 
Spoons or similar articles, handle ‘for, 
veBteeker, MS i oo oven nse 6h soceddccenen «¢ S208 
Stone, cut, H. Cooper........ee-eeeneeeeeees 36,359 
Tile covering for ae. wails, or otner sur- 

fates, B. P. Leslie... .....ceceeeenercees 36,370 
Type, font of, L. S. Ipsen..........+. "36,366, 36,867 
Vessels. or similar articles, = berder for, 

Pi iy eee eee covececostcee! 00,006 


TRADE MARKS. 















Tipline cede och oooh hicuon 646 40,620 
Antineptic 8, Colshes Pharmacal Co......... 40,608 
Bleaching powder, St. Louis Chemical Co..... 40,612 
Carpets, rugs, and like fabrics, cleaning com- 

peund for cleaning, C. W. Mabey........ 40,613 
Clocks, Wm. L. Gilbert Clock Co............ 40,586 
Clothing, certain named articles of, Tabor & 

, oc eS ar erry CRT eee Teer 40,576 
Complexion preparations, A. & F. Pears.... 40,589 
Corn starch or corn flour, Independent Starch 

Sy Aron) PS Preerry ee yTr in eke PE 40,618 
Disinfectants, Jenkins Bros.............++... 40,609 
| Drafting scales, Keuffel & Esser Co......... 40,583 
| Drawing tools, Keuffel & Esser Co........... 40,584 
Dyestuff, Badische Anilin & Soda Faorik.... 40,614 
Fireproofing or fire resisting preparation, 

We Bei PURCO kc cine civing F050 Wado ote coesedce 40,615 
Fireproofing or fire resisting starch, W. B. 

PENRO 6c vc 6 coweve Sve esse ve Owbets cede ced 40,616 
Flypaper, sticky, R. Wilson..........+-+++-+ 40,579 

~ | Hammocks, Z. L. Chadbourne.........+.++++. 40,578 
Liniment, W. H. Rullman ............-+.+++ 40,607 
| Meats, smoked and canned, Cudahy Packing 

GE Misiebetoscvecvecutecwsdctaeee ete eines 40,617 
Medical compounds for certain named pur- 

poses, Porter-Ryerson-Hoobler Co. .40,594, 40,595 
Medicine for digestion and diseases of the 

etna GG. B.) Waekk. «.. <.c o.civcaw caeee tons 40,593 
Medicine for nerve, blood, and skin diseases, 

ee EE Sw Ak> Sense che Vetheeee seas seas 40,592 
Medicine, tonic and reconstructive, Bendinger 

ya PPE eee are EET TE LT e 40,591 

Neuralgia and headache cures, FP. R. Crist.. 40,590 
Paper, blue print, Keuffel & Esser Co....... 40,581 
Paper, carbon, L. Sune Trireriee Tere 40,580 
| Paper, tracing, Keuffel & Esser Co..... 40,582 
| Pianos, Christman & Son.............0-e500+ 40,587 
et, Cee Be ORs ene Foe cans ctddecevecsee 40,588 
Pills, liver, Dr. Tutt Mfg. Co.........0+-++- 40,606 
Remedies for diseases of the skin and scalp, 

= food, and hair tonics, A. F. Richard- 

5 iw ce Sidds o0 Male 976.5 0 hc cesad 40,599 to 40,601 





Rented for diseases of stomach and 
bowels, Home Medicine Co............... 40,605 
Remedies for pulmonary and similar diseases, 
TSE 0 (a ee . 40,603 
Remedies for the diseases of the throat and 
chest, Terpinol Tablet Co....... -.. 40,604 
Remedies for throat and lung diseases, A. 
Wh. MSGR B50 Eo oo 6i0 oo oles stteeedic sa 40,002 
Remedy for certain named diseases, Chem- 
ische Fabrik von Heyden Aktien-Gesell- 
PO Oe A, ee Sk Per 40,597 
Remedy for certain named purposes, Chemi- 
eal Works formerly Sandoz.............. ),596 
Remedy for cure of eczema and other skin dis- 
cases, Zema-Cura Company ......-..-..- 40,598 
Scrapers, drag and wheeled, Smith & Sons 
Manufacturing Co. .....6.csssseeeceeeee 40,622 
Soap, certain named, Aug. Luhn & Co., Gesell- 
schaft mit Beschrankter Haftung ...... 40,610 
Soap, scouring, Bon Ami Company........ 40,611 
Seda water flavoring syrup, C. D. Bradham .. 40,619 
Steel in certain named forms, National Tool 
ComGGO. 25 cc ciocvqesddasdshk cbvqcece sed 40,623 
Telephones, R. Held ........-eeeeeeees vevee 40,585 
Whisky, E. A. Lackey........+++ ecsececccvcce 40, Gm 
LABELS. 
‘Balsam Sanitissue,"’ for toilet paper, A. H. 
BeORE occ ncccsocs cdpsentnteaesetals cess 10,117 
“Califig,’’ for proprietary medicine, California 
Pig Bytew Ce.  ....0008 vices denssedecs 10,096 
“Crescent Cereal,’’ for cereal food, Lake 
Odessa Malted Cereal Co..........+-ce0+. 10,115 
“Dawson's in America—New /York,”’ for 
Scotch whisky, Colonial Advertising Co.. 10,107 
“Dawson's in France—Paris,’’ for Scotch 
whisky, Colonial Advertising Co......... 10,109 
‘Dawson's in Germany,”’ for Scotch whisky, 
Colonial Advertising Co............. 10,111 
‘Dawson's in Holland,’’ for Scotch whisky, 
Colonial Advertising Co............ 10,110 
‘Dawson's in Japan,’’ for Scotch whisky, 
Colonial Advertising Co..............66. 


“Dawson's in the Desert,’’ for Scotch 


Colonial Advertising Co...........+..see. 10,108 





‘*Ko-Kel Krystal Kleanser,’’ for a preparation 
for cleaning and polishing lenses, W. T. 


GOOTREN CO... ccccrvvccvcecctesccensssens 10,099 
‘“‘Lachryne,’’ for a preparation for improv- 

ing the sight, W. T. Georgen Co......... 10,098 
“Little -Tudor,’’ for children’s outer gar 

mente, BD. BR. FJomes, Ir... ....sccccccces 
‘“‘Mother Gilbert's Baby Comfort,’ for a 

medicinal preparation, U. G. Ruff...... 


‘‘Nerva,”’ for a non-alcoholic carbonated bev- 


. erage, New England Bottling Co... ne 
Sumptuously Illustrated “Nokorode,”’ for soldering paste, M. W. Dun- 
i Se O° ae ta es ee es ee 10,101 
275 Wlustrations Six Covers in Tint 146 Pages péhes “Mawaos's Sects Watkin”. toe 
Bound in Boards Price, $2.00 prepaid by mil Seotch whisky, Colonial Advertising Co... 10,105 
The Thirty-fourth Volume of the ScreNurtc | \‘Phynest,”” for toilet paper, Scott Paper Co. 10,118 
AMERICAN BUILDING MONTHLY more than maintains | “Pratt's Liver Root No. 8,’’ for medicines, 
the high standard established by this valuable a- Royal Queen Remedy Co.........6..6+00+ 10,095 
zine. Its “Talks with Architects”—contribution; by | ‘‘Ruff’s Pimpl-Cura,’’ for a medicinal prepara- 
the leading architects of the day; its editorial dis-us- we OR Serer erirri yeti ee 10,093 
sions of important subjects relating to domestic aichi- | ‘‘Sand Springs,"’ for orange cider and bottled 
tecture; and its many specialized Departments mace it water, Sand Springs Bottling Works.... 10,104 
spe mast useful and most valuable publication of its “Spurlock’s Southern Laundry Washing 
: Blue,”’ for washing blue, Webb Manufac- 
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EDITORIAL ARTICLES 
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The SCIENTIFIC AMERICAN BUILDING MONTHLY 
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in tint. The illustrations are all made from photberaphs 
taken expressly for the Magazine and are printed with 
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tions accompany each illustration. The illustrations 

include photographs of exteriors, interiors and detaiis, 
views of gardens and ornamental adjuncts to the house. 

No expense is spared to make this Magazine meicading 
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with a view to assist- 
to make a motor which might be driven 


ing amateurs 
with advantage by a current derived from a battery, and 
which would have sufficient pewer to operate a foot 
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Sealed Proposals marked “ Pit and 
Two Tail Race Branch Tunnels” will be received by 
the undersigned until noon, July 14, 1903, for the con- 
struction of a Wheei Pit and Two Tail Race Branch 
Tunnels for the Electrical Development big or pont of 
Ontario, Limited, Toronto, Ontario. Plans and specifi 
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